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toward graphical platforms like Microsoft® 
Windows, MS® OS/2 Presentation Manager 
and, of course, the Macintosh? 

Which means serious spreadsheet users 
are suddenly faced with a decision. 

Stay with 1-2-3, the current character- 
based standard. Or move to Microsoft® Excel 
for Windows, the emerging standard designed 
expressly for graphical environments. Graphi- 


cal as in the simplest, most visual way to 
harness the power of the 286/386 machines— 
which in turn lets you easily tap all the power 
and glory of the spreadsheet. 

Were not saying itS an easy decision. 
Just an inevitable one. And to help you make a 
more informed one, we offer the following: 

Microsoft Excel lets you link multiple 
spreadsheets without the hassles of complex 
cell references—to link, you Just point and 
click on the cells you want g== 
linked. That’ it. . 

With Microsoft 
Excel you can work inter 
actively—you can change 
fonts and sizes, add bor: | 


ders, shade areas, and 
see it all on screen. And, 

. ; Get a free Working Model of 
thanks to Print Preview, Microsoft Excel enone 
see exa ctly what youv e After all, using is believing. 


done, before making a trip to the printer. 

You can also create charts with a single 
keystroke. Make mistakes and simply “undo’ 
them. Even adjust column widths or color 
without a laundry list of commands. 

And no, your equity in 1-2-3 is not lost. 
Because Microsoft Excel actually reads and 
writes 1-2-3 files, guides you with 1-2-3 on-line 
help, and even helps you translate 1-2-3 
macros. So making the switch is easier than 
you think. 

All of which brings us back to the de- 
cision—and a simple fact: 

You have nothing to lose by calling for 
a free, fully functional Working Model of 
Microsoft Excel for Windows to use in a real- 
life situation. Yours. 

Its the only way to fully appreciate the 
power of Microsoft Excel. And the quickest 
way to rekindle your long-time love affair with 
the PC: (800) 541-1261, Dept. J41. 

We strongly suggest calling. Because if 
you think going from ledgers to computers 
was a thrill, you havent seen anything yet. 


® 


Making it all make sense: 


registered trademark of Apple Computer, Inc. When ordering the Working Model of Microsoft Excel for Windows, inquire about specific system requirements. Good only in the 50 United States. 
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It first happened ermight. | 
| oA ADOUt SIX year's ago. Six years later, just when you were con- 
| When you made the vinced the thrill was gone, a situation comes 
- jump from paper ledgers _ along to prove the exact opposite. 
~ to something called the PC. Briefly: | 
= If youll recall, that Character-based technology is being 
_______— little box, coupled with —_ replaced by the remarkable power and sim- 
Lotus? 1-2-3° basically shot you from the Stone _ plicity of graphical environments. It's no 
Age to the Industrial Revolution. secret that the PC industry is moving rapidly — 


Customers in Canada, call (416) 673-9811. Outside North America, call (206) 882-8661. ©Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, MS and the Microsoft logo are 
registered trademarks and Making it all make sense is a trademark of Microsoft Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. Macintosh is a 
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For a change, 1-2-3 users can pump out the kind of output that’s admired, envied and saved. Not tossed. 


Introducing | 
the ALR , 


Home of the 


Racing at 12.5 Mhz, 
the new 286-based 


PowerFlex from ALR 
runs circles around the 
competition. Just check 
out the Mips chart above. 


World’s First 386 PC 
Advanced Logic Research, Inc. 


s not over until 


STANDARD 


At ALR, we are better known for 

our advances in 386® technology, 

having designed the worlds first 386 
based PC. Now with the introduc- 

tion of ALR's 286-based PowerFlex, 

we've designed a system that truly 

offers the best of both worlds. Fora 


One megabyte of main 
memory with built-in 
EMS 4.0, you can 


immediately break the low cost you get standard, the most 


BROKER Goal innovative features with the assur- 

your memory intensive ance that as your application needs 
spreadsheets and other change your PowerFlex will change 
applications. right with them. 


So to get more information on this 
remarkable PC and the name of 
your closest ALR authorized reseller 


AST and Bravo are registered trademarks of AST research, Inc. 386, 386Sx and 486 are please call y 
registered trademarks of Intel Corp. Compaq and Deskpro are registered trademarks of 


Compag Computer Corp. Copyright Advanced Logic Research, Inc. 1989 1-800- 4 4 4. 4 ALR 


the fat lady sings 


So dont say Bravo’‘yet. 


$1495 


ALR PowerFlex with 386SX Module P| 


ALR PowerFlex AST. Bravo/286 


12 MHz 80286 8 MHz 80286 
512 Ko RAM 
O-Wait State 
1.2 Mb Floppy Drive 
3 Expansion Slots 
2 Internal Drive Bays 
| $1245 | Model 5 


IMb RAM 
O-Wait State Paged 

$850 | 40 Mb hard Disk 
N/A- | Not Available 


1.44 Mb Floppy Drive 
6 Expansion Slots 

9895 | Hardware w/ EMS 4.0-using 
Rampage® Plus 286 with 512K 


ALR PowerFlex i) 
AST® Bravo/286 


2.3 MIPS 4 Internal Drive Bays 


40 Mb hard Disk 


PowerFlex 386/486 Conn. 
Hardware w/ EMS 4.0 


Performance is based on the ratings of CPU/Memory 


in Million instructions per second, (MIPS) Source Power . . ' . P 
Meter’ Venion KG The batcisess © mustines Ua! Prices and configurations are as of June 1989 and are subject to change without 


CA. notice. Verify with manufacturer. Shown with optional monitor. 


STANDARD STANDARD 


OPTIONAL 


AVAILABLE NOW! 


The powerful 40 Mb The 386/486 connector is The 386SX ®PowerFlex 
embedded hard disk the most innovative Module, available now, 
provides storage for feature on the PowerFlex. offers true 386 -based 
approximately 20,000 You can upgrade to 386 ® processing to run all 386 - 
pages of documentation. technology today and based applications. At 
soon 486 ® technology. $395, this upgrade to 386 
It's your guarantee that technology is a savings of 
what you buy today over $3,100 when com- 
won't be obsolete pared to Compaq’s ® 
Advanced logic Research, Inc. tomorrow . Deskpro® 386s model 40. 
9401 Jeronimo Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 For our UK office: For our Singapore office: 
For our Canadian office: 0 635-521 922 (65) 258-1286 
1-800-443-4CAN FAX: 0 635-521 844 FAX: (65) 258-1285 
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Inside 


Back in PC Magazine's early days, 
there were five souls dedicated to 
bringing you 10 to 15 hands-on re- 
views of new products—as well as all 
the latest computer news and gossip that 
was fit to print. Six years later, the First 
Looks team has hardly grown in size, yet 
its job has expanded to filling 15 solid 
pages, jam-packed with hands-on re- 
Views. 

First Looks has come a long way since 
its beginnings; the curious must now look 
elsewhere for gos- 
sip. Even Commu- 
niqués, the last of 
the ‘“‘non-product- 
review’ hangers- 
on, has been re- 


—a 
MAGAZINE 


ingeach issue's coverage of late -break- 
ing product news. First Looks moves 
nearly as fast as news weeklies, with a 
turnaround time of fewer than 4 weeks. 

Sharing in the challenges of deadline 
pressures and page limit are the rest of 
the First Looks team: associate editor 
Johnathan Matzkin, staff editor Rock 
Miller, assistant editor Lori Grunin, editorial 
assistant Alan Cohen, and editorial sec- 
retary Anthony J. Giglio. 

Juris calls the redesign, which now al- 
lows the First 
Looks staff to 
expand the use 
of full color from 
5 pages to the 
section’s entire 


named Abort, Re- 15, a happy coin- 
try, Fail? and relo- cidence with her 
cated far away from arrival on board. 
First Looks. “Bull color will 
The greatest lift many of the 
change in the sec- limitations we 
tion over the years, faced in terms of 
perhaps, is in its visual appeal,’ ’ 
readership: in many iQ 4 Juris feels. 
eee ees ane ae big job: The First Looks inageeny 
Hes eee staff guards the firing line of technology. se ies ee 


existence. What they really want to know 
is exactly what it can do and how well it 
can do it. First Looks is the first definitive 
test report of a product, hands-on. 

The new look of First Looks is more 
than skin deep. Robbin Juris, a PC Maga- 
zine veteran of 2 years, has recently 
taken over the reins as senior editor and 
is the primary contact regarding new 
products; her responsibilities include 
assigning and editing all articles in First 
Looks. Formerly, as an associate editor, 
Juris assigned and edited the features 
section of every fourth issue—volumes 
of written information totaling 90 pages 
or more. She faces the much different 
and more challenging task of oversee- 


full color ‘‘will now most realistically re- 
flect a product’s true capabilities.’’ 

As for content, First Looks promises 
to deliver more of the same good cover- 
age. Explains Juris: ‘“‘Although the sec- 
tion is small, it is so important because it 
allows us to report on what’s hot, new, 
and most exciting on the market right 


now. We use the review process to find 


products that otherwise might fall through 
the cracks. We look for that small utility 
from a lesser-known vendor that is going 
to have an impact on people’s produc- 
tivity.”’ 

So go ahead. It might be tume to take 
a second look at First Looks. 
—Susan L. Hayes a 
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The BigBin™ sheet feeder replaces your laser 
printer’ old 200-sheet paper tray to give you 

1,000 sheets of paper. That means you spend 
more time working on printing jobs, and less 
time refilling paper. 


Simple addition All it takes to multiply your 
paper-handling capacity is a little addition. 
Just replace your printer's paper tray with the 
1,000-sheet BigBin and plug it into the wall. 

Despite the big name, BigBin needs only 
about a foot of space in front of your printer, 
and it weighs in at only 14 pounds. 


A multiple of three BigBin is available in 
three models that connect to laser printers 


with Canon SX’, Ricoh” 4150 and Ricoh 4080/ 
4081 engines. ee 

The Canon SX works in the QMS-PS° 810, 
KISS"plus and HP® LaserJet Series II. The 
Ricoh 4150 supports the QMS Lasergrafix® 
1510, QMS SmartWriter® 150 and Texas 


BigBin. Impressive numbers Think of BigBin as a Instruments Omnilaser’, models 2015 and 

3 1000-sheet motorized paper tray that lets you load 1,000 2115. The Ricoh 4080/4081 series includes the 

Capacity for sheets of letter-size paper, All at once. You can AST TurboLaser®, the DEC LN 03°, and Texas 
Canon SX, even add a kit that handles legal-size; Instruments Omnilaser 2108. | 
Ricoh 4150 & Even high-volume and multiuser environ- All three BigBin models are available 
4080/4081 ments get up to two hours of continuous print- exclusively through Laser Connection” dealers. 

; ing. Without the interruption of another empty For more information on how BigBin can 

engine : paper tray, maximize your paperhandling, call Laser 
laser printers. Connection at 1-800-523-2696 for the 


dealer nearest you. 

And be sure to ask for The Sourcebook'— 
our exclusive catalog filled with the latest laser 
printer products and enhancements. 


*Fits Canon SX and Ricoh 4150 engines. 


The following are trademarks of their respective companies: BigBin, KISSplus, Lasergrafix, 
QMS-PS, Laser Connnection, The Sourcebook, SmartWriter of QMS, Inc. Canon SX of 
Canon, U.S.A. Ricoh of Ricoh, Inc. HP LaserJet Series II of Hewlett-Packard. Omnilaser 
of Texas Instruments Inc. TurboLaser of AST. LN 03 of Digital Equipment Corp. 


oe : ©1988 Laser Connection 
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ADVISOR 
Lori Grunin/ Screen dumps to a PostScript printer; more 
storage for the IBM PS/2 Model 50. 


iy) LETTERS 


FIRST LOOKS 

Reflex 2.0 couples flat-file data management with on- 
screen graphs and multiple views. 

Compaq Deskpro 386/33 keeps pace with the fastest 
33-MHz machines. 

CASE:PM and WinPro/PM help automate Presentation 
Manager programming. 

dbPublisher formats and prints reports directly from 
database and spreadsheet files. 

Hotshot Presents takes a Mac-like text-outliner 
approach to presentation graphics. 

Intel Above Board Plus 8 crams 8MB of EMS RAM 
into one slot. 

HiJaak converts between graphics file formats. 


NEW AND IMPROVED 
Lori Grunin 


PIPELINE 
Gus Venditto 
BILL MACHRONE 
Can IBM make it in the 
software business? Uys 
JOHN C. DVORAK jo'oug 
A better deal in used | 
_ computers. 
Inside Track 
JIM SEYMOUR 
The real dangers of the 


interface wars. 


WILLIAM F. ZACHMANN 
Are workstations the PCs of 
the future? 


STEPHEN MANES 
Microprocessors and 
Murphy’s Law. 
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~ You'll find out not only how 


COVERSTORY 


COMPUTERS : : 

Out in Force: 14 Machines with the SX Promise 
Catherine D. Miller! 386SX-based machines make it 
possible to deliver 386-level processing power at prices 
competitive with 286-based PCs. PC Labs tests 14 
current contenders, using the © 
latest version of PC Labs 
Benchmark Series, Release5.0 


we ve improved our tests, but 
also which tools we used in the 
process. 

Features Table 

Performance Tests. 


| | FEATURES 


COMMUNICATIONS 

E-Mail, the Global Handshake oe 
Luisa Simone/ Through rain, snow, sleet, and line noise, 
electronic-mail services speed your messages by : 
wire—and also by fax, courier, telex, and 
more—linking you with users worldwide. PC Magazine 
looks at the big-three services, AT&T Mail, MCI Mail, 
and Western Union’s EasyLink, to determine which 


_ delivers the most options for the least money. Also see 


El Ei 
foe} 
=] 


our cost comparison table of information providers like 
CompuServe, which offer e-mail as anextra. _ 
Features Table | 


MONITORS 

VGA for the Budget-Minded 
Bruce Brown and Winn L. Roschl/ 
There’s no need for you to skimp 
on quality and compatibility if 
you re not ready to open up your 
wallet for a color VGA display. 
Monochrome VGA monitors offer 
VGA resolution with colors 
translated into shades of 
gray—and images that are often sharper than those that 
are provided by color VGA. How good is the color-to- 
gray-scale conversion? PC Labs tests 27 models costing 
as little as $149. : : 
Features Table 

Performance Tests 


FEATURES PRODUCTIVITY 


252) SOFTWARE POWER PROGRAMMING 
Backup Software: For the Moment After z= Ray Duncan/ Here’s how to design your programs so that 
Edward Mendelson! PC Magazine examines 15 backup i they can take advantage of any installed EMS memory— 
packages that take the sting out of routine backups and - amust for competent DOS programmers. , 
restores. One program wins on speed, another on 


flexibility and convenience. kya SPREADSHEET CLINIC 
‘4g Features Table Douglas Cobb and Steven Cobb/ Link worksheets with a 
yi: Performance Tests 1-2-3 and Symphony add-in. 


USER-TO-USER 

Neil J. Rubenking/ Create an environmental variable 
‘| with a date format DIR can use; speed up batch file 

- execution by eliminating unnecessary tests. 


Ex} CONNECTIVITY 
Building Workgroup Solutions: AT&T StarLAN 10 
Frank J. Derfler, Jr., and Paul Ferrill/ PC LAN Labs’ 
tests show AT&T's Star_LAN 10 owe less 
throughput than its main 
competitors. But AT&T may yet 
manage to pull ahead of Novell 
and 3Com with its latest revamp of 
the StarLAN package, which 
includes great features at a very 


POWER USER 
Craig L. Stark/ Access high-order characters when a 
keyboard macro program is loaded. 


LANGUAGES 


affordable price. ae Tony Rizzo/ A complete four-function RPN calculator 
oS . | written in QuickBASIC 4.0; a means of incorporating 
, _ self-checking antivirus protection into programs. 
co : : | TUTOR 
| 345 | LAB NOTES Tony Rizzo/ Increase DOS’s environment space to allow 
Optimizing PC-MOS long path statements; the ins and outs of upgrading to 
Winn L. Rosch/ Here’s a hands-on introduction to a Windows! 386. 
multitasking operating system that allows simple 
terminals to operate as full-fledged PCs. 425 CONNECTIVITY CLINIC 
. Frank J. Derfler, Jr./ New modems that combine two 
UTILITIES standards for optimal performance; wiring costs in LAN 
Speed Up File Loading and Access installations. 


Bob Flanders and Michael Holmes/ Our first C-based 
utility, CHKFRAG.EXE, tells you when it’s time to 


defragment the files on your hard disk. | AFTER HOURS 


ENVIRONMENTS B Sound Globs, Track Genie, and FWAP! help you and your 
Charles Petzold/ Reworking one of our popular utilities PC create unique, challenging MIDI music. 
will give you insight into the process of converting @ THEME enables you to 


RAM-resident DOS programs to the PM. print high-resolution music 
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HOW TO CONTACT THE EDITORS 

The editors of PC Magazine want to hear from you. 
Please send your questions, complaints, compliments, 
and submissions to PC Magazine, One Park Ave., New 
York, NY 10016. Send electronic mail to MCI Mailbox 
157-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is 

(212) 503-5255. 


We are unable to look up stories from past issues, 
recommend products, or diagnose problems with your 
PC by phone. If you bought a product advertised in 
PC Magazine, are dissatisfied, and can’t resolve the 
problem, write (do not call) Michael Gratzon, 
Advertising Department, at One Park Ave. Include 
copies of correspondence. 


PC Magazine is under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property of PC Magazine. 
Productivity user tips and Abort, Retry, Fail? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, if you send artwork for possible 
reproduction, mark the funny part on a photocopy, not 
the original. 


PC MAGNET: PC MAGAZINE’S 

ON-LINE SERVICE 

PC Magazine operates PC MagNet, a 24- 
mammal hOur-a-day interactive on-line service where 
readers can find the utilities published in 
every issue, download an index of all product reviews, 
and share their opinions with the editors. It operates at 
300, 1,200, and 2,400 bps. Connect time is billed via 
credit card at $12.50 an hour. 


To join, set your communications protocol at 7E1 
(7 data bits, even parity, one stop bit), and set your 
modem at either 300 or 1,200 bits per second. 


There are more than 500 phone numbers (at least one 
in every area code), but choose one of these for now: 
New York, (212) 422-8820; or San Francisco, (415) 
956-4191. When the modem connects, press Ctrl-C. 
At the USER ID prompt, enter 177000,5000. At the 
PASSWORD prompt, enter PC*MAGNET. At the 
ENTER USER AGREEMENT NUMBER prompt, enter 
Z10D8900. CompuServe members can log on by 
entering GO PCMAGNET at any CompuServe prompt. 
Once you’ve joined, you can find a local access 
number by entering GO PHONES from any prompt. 
For more information, call (212) 503-5108. 


PERMISSIONS, REPRINTS 

Material in this publication may not be reproduced in 
any form without permission. If you want to quote from 
an article or use PC Magazine's logo in conjunction 
with an Editor’s Choice designation, write Jean 
Lamensdorf, Licensing Director; for information on 
reprints, write Jennifer Locke. 


SUBSCRIPTION QUESTIONS 

If you want to subscribe to PC Magazine, if you have a 
question about your subscription, or if you’re moving, 
call or write: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada and foreign: add $31.00 
per year. New subscriptions and address changes take 
6 to 8 weeks to process. For back issues, write Felicia 
Hunter, Back Issues Department, PC Magazine, P.O. 
Box 5999, Cherry Hill, NJ 08034. Send $8 per issue 
(check or money order); $9 outside the U.S. 


PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine reviews are of 
currently available products. Comparative reviews are 
arranged alphabetically by product name for software, 
by company name for hardware. Software is free from 
copy protection. On benchmark test charts, shorter 
bars indicate faster products (less time to complete a 
task). Benchmark and perform- 

ance tests are run on 

8-MHz IBM PC ATs. Y, BPA 


BASE IV. The experts 


ta not Dbase forte, test finds 


TORRANCE, € Calif. ~ All along, 
critics argnerl that Ashtor-Tate 
Corp. vernitd not he able to pro- 
dure an effective unplements- 
ton of SQL in its Dhase TV prid- 
net, charges the company 
vehtmnently denied. New that 
Dbase FV js east, iC coerns the crif- 

seg whens vight afer all, at least 
regarding Ashton-Tate'’s first 
crack at SQL. 

According tu Fred Lak, presi- 
dent of Quadbase Systems, Inc, 
who has tested Dhase TV, users 
may vet incorrect results from 
even simple SQL queries. Lak 


Dhase HI Phas with SQL canabtli- 
tles. Ashtom-ate has not denixd 
his findings and pledges te cor- 
rect Dhase IV flaws. 


found an incorrect result. With 
others, it failed to run because of 
internal errors. At other times, 
Dbase IV's SQL gave Inconsix- 
tent resulta depending on the 
method of querying. 
Portahately, an Ashton-Tate 
spokesperson said, some Sizes 
should already be available 
through the Compuserve on-line 
i service. Ashton-Thte officials 
ids gad the SQL problers are 


settee rr ee pecan oT 


very ‘data dependent, only crop- 1 
ping 8p when the product isused | 


in unussal and specific ways. 

The biggest problem for Ashom- 
Tate was its lack of SOL experi 
ence. Unlike many SQL de- 
velopers with years of sx- 


Sinnnnanannnnnnctnheccia 


tester Dhase IV against hixown | 
product, Dauery, which provides | 


With some queries, Dhaene TV | 


perience, Ashton-late had to | ws 


bulld its complex SQL systern 
nearty from scratch. 

Anuther problean for SOL 
programmers is the lack of sup- 
port for nulls ~ a way of dealing 
with missing data -~ said Falwan 
Pascal, an independent relational 
database consulta ent based in 
Washington, DAC. 

Others have criticised the 
performance sf the SGL. The 
central problem with the perior- 
ymance is that SQL was designed 
“with so-called set processing in 


Data View 
PC packapes bigger 
in big business 
thers axe running mors wilors 


saftiware titles than vet, 
2 specially at barge Sirens 


PS/2, Model 507 proves too 
hot for Dbase IV to handle 


BY DOUGLAS BARNEY 
CW STARE 


TORRANCE, Calif — If you 
“4 want IBM’s sizzling Personal 
1 System? Madel 502% and Ash- 
ton-Tate Corp.’s hottest version 
of Dbase, both are available fora: 
price. Just don't bry to run then: 
together. 
The istest Pgy2 Model 502 is. 
a speedier version of the mis- 
chine that many users had 
beled a dog, It is apparently the 
speed of the vero-wait state op-~ 
erations that wreaks havoc with 
Dhase I¥, Ashton-Tste said, 
“We have heard of other prob- 
Jems regarding the 502,” said 
spokesman Knox Richardson. 
Bul Denton, 3 software can- 
sultant currently automating 
cosmetics firm, had the problem 


on four separate PS/Z Model 


502s minning both PC-DOS 3.3 


‘Doase FV did not ship until Qoto- 


Computerworld, April 14, 1989 


and PC-DOS 4.0, in each case, 
his hard disk scrambled, result- 
ing in disconnected sectors and 
the possible loss of data. 

So what is Denton ta do? Sixt- 
ple. “Lam getting Dhase IV the 
hell off my machines. I have 
some very expensive data don't 
tikes having mucked around 
with,” Dentan ssid. He also sald 
that he plans to reformat the 
hard disks and go back to Dhase 
TH Plus. 

Asoording to Richardson, 
Dbase FV was tested prior to the 
availability of the Model $672. 


ber last year, some five months 
after the availability of the 802. 
Thereis nofix coming for 502 
users from Ashton-Tate. “We 
don’t Jook at it as being an Ash- 
ton-Tate problem,” Richardson 
aid; adding that the product is 
nat certified to run on the SUZ, 


: Green, Calculated Helds work. 


_ Ashion-Tale promises to correct query flaws after competitor criticism 


mind, where data iz manipulated 


in entire tables. Dhase TV bow- | 
ever, maintains its recombater | 
time databare engine. Translat- 


ing between the twa is bath 
difficule and slow. 

SQL. bugs accampany prob- 
lems in ather areas of the prad- 
act, including mumsrcus incom: 


petibilities with Dbase TH Pius 
and pwbhans with the Ran com | 


mand [CW Now. 12, 1988}. 


No browsing 

Calenlated fields (where data val- 
UES are Comnputed as entered} do 
not work properly either said 
noted Dbase teacher Adam 


Ponty with Browse and do not 


work with Edit cf Append. Nor 
does the ducumentation match 
the product, Green argued. Bur 
scaminle, the manual provides 
mesaages that the Range com: 

mand is supposed to give. The 
yange command, however, fails 


ee) provide These Messzges, 


There is also itth: backward 
compatibility for Dbase [V users 
that teks advantage of the now 
memo fields feature, Any Dhase 
t¥ database that usca memo 
fields can not be read by Dhase 
TE, Dhase WI Plus or any Dbase 
compatible. 

Although Ashton-Rate never 
promised full backward campatt- 
pility the new memn fields will 
present a major problem for 
firms with « mis of Dbase If and 
Dhase [¥ uaers. 


ig not going to be an Instant up- 
graxte“ 


“People are going to have to | 
share dats,” Green said. “There 


By Beth Freedman 


Ashton-Tate is planning to air 
en major electronic bulletin 
boards the first bateh of user-re- 
ported quirks in dBASE IV and 
suggested solutions to the prab- 


lems, according to campany of~ 


fictals. 

The first peculiarities ta be aul- 
dressed include a compatibility 
problem using dBASE IV's new 


_ memo-fieid feature on dBASE Hl 


Plus applications; a gHtich that 
freezes the screen if the Ctri- 
Break key sequence bs activated; 
and other assorted bottlenecks 
involving network support and 
installation, according tu Dave 
Micek, dBASE IV product manag- 
er for the Torrance, Calif, com- 
pany. 

The anomalies will be made 
public in the next few weeks on 
CompuServe, The Source and 
Ashton-Tate's own bulletin 
board as they are reported by us- 
ers, Micek said, 

“As is our long-standing prac- 
tice, we are readying the first set 
of comments on dBASE IV to 
post on public bulletin boards” 


said Lydia Dobyns, vice president — 
of marketing at Ashton-Late. | 


“Hawever, very few areas are 
covered. We have heard nothing 


. believe that dBASE IV ts any- 
thing less than stable” 
Nevertheless, a month after its 


-telease, user reports of peculiari- 


ties In dBASE IV and features 
that don't quite work as prom- 
ised have begun to filter in. 
Aghton-Tate has acknowl- 
edged the existence of a moniw- 
field problem, which occurs 
when dBASE IV users open or 
edit a memo field ina dBASE Hil 


Quirks 


ity with dBASE Ul Phos,” Micck 
admitted. | 

To work around the problem, 
he suggested, users should make 


a copy of the database using the 


DBMEMO 3 option under the 


“Copy 2" command, adding that 
this solution has already been 
documented in dBASE [V's feo 


nical manual 


Ashton-fate alse cant iemed : 
the existence of a quirk that — 


A month after the release of dBASE IV, user 
reports of peculiarities and features that dan't 
work as promised have begun to filter in. 


nn 


Plus application that has been 
moved into dBASE IV. Once 
dBASE TV ig used on the memo 
field, that field and its entire 
record can na longer be accessed 


from any program, including 
work-allkes and dBASE add-ons, 


except dBASE IV. 
The lockout ie sparking user 


complaints that possible incom- 
patibilities exist hetaveen the two 


versions. 

“The way that dBASE IV han- 
ahanced memo fields, it’s 
. possible to have compatibil- 


freezes the screen when Chrl- 


Break is activated: usera must 


reboat their machines, Micek — 


said, and no data is destroyed 
the process. The firm is eva 
ing the problem, he said. 
Users have also reported £ 
eather potential problems: irrega 
larities in generating calculat 
fielis ard a Haw in the mailing 
list function thet prints a blan 


line in an acldress label when ene 


field of information for exam- 


ple, a company’s name~-is 


missing. © 


cant may cca mon it 


Computerworld, January 9, 1989 


M@TECHNGLOGY UPDATE 


Users Should Expecta Rocky Marriage of Dbase and SQL 
| 


By Scott Mace fa epyicaions fo run unchanged against | A few vendors, , note that Jeet O82 
ML Server data. Ibtended Edition Databases Mananer is : 
“ periket orriage of Tibsse and | This Ashtan-Tate/Microsoft/Syhase | nut identical tp DBT, promise cone | 
SOL. may never exist, despite what | technology appears to be superior to | bilty with Extended Editian only 
you bear technology emploved by server vendors | 
AS SOL dutuhase servers begin | Gupta, Novell, and Oracte, duc to the | do nat contain triggers, so many Dbase 
shipping this month the isaue ofper Bsr presence In SOL Server of triggers— | applicstione cannon be porter to these 
mane hangs over al! veadars of Dbase | apecial SOL statements used to rnaintain | servers and be expected to inicorperate 
compatibles, Any oysters Unat musi | referential buegrity. Through triggers, | with non-Dhase font casds without ox 
translate recont-oriented base prase- | Dbase PV will be capable of sharing data { tencive modifization. Ifapplication devel 
dures into set-oriented SEIL iavalves | with oan-Dhase appficstions, even | opers embed SQL inal Dhase applica 
mars of a performance burden thana | though every Dbase application adds | tions, the point sould become FOOL, 
systemt that uses raative SOL in ibs frank | three fields to cach SQU table if secesees, 
vad sal, These tables give each SOL record | CLASHING PHILOSOPHIES, If periormanre 

Users expecting existing single-user ; accessed by Dbase TV a number, note 7 isthe werriding issue, the chuive of data- 
Dhase applications ta snap as fast as | whether the recon has been marked for Le hase server will depend on wkether 
thes 3G naw may also be ie for ashavk. | deletion by Mbase, and give the secord a | applications portability is important. 

H these issues are sahed, PCand LAN | time/date stamp when it is changed. For vahie-added msellers expected to 
adkrinistratars sul face 4 series pftaugh : drive arly actoption of tatabusc servers, 
choices if they by to sradntain esisting | DBZ COMPATIBILITY PROVIDES PORTABRITY. | the question becomes whether they want | 
Dbase applications withant sdding SQL. | 


dutabase servers knawn as the “DB? | 
TRIGGERS PROVIDE SEAMLESS OPERATION, : conipatibles’” All claim ta be corapeiis 
Estensive technology has been ful tinto | with the application prugramming inter 
SOL Server iG snable existing Dhase 


their anplioatians, a8 well as another ap- 
plicatinn tallorad to DR?, writtentia Para- 
: dax, SQL Windows, Exiended Edition, 
nr other DB2-cornparidte frant ends. 


Advicd against SOL Server are Pt-based | to develop separate Dhuibe versions of 
i 


face nf IBM's mainframe DB2 database, 


| 


| 


[ 
| 


| 
| 


For corporate Dhase developess, the 
isgue midy be al what point do they decide 
toxcki embedded SQL ta increase sppli- 
: esting panabihgy across OB2compati- 
The catch is, these slatabase servers | ble servees and improv perlormunes. 


Analysts apres that the mom Dbase- 


appliations stick with read-only SOUReS 
iG. database server data, for so-called 
“deuision suppart” applications gach as 
querving and mporting, the better those 
apohtcations wil work with SOL daia- j 
base «ervers. The more read/write 
activity, the more nission-crities! the 
task, and the more fkaly those Dbase 
applications must be mwrilten. Even 
Ashion-Thie acknowledges that Dbase 
programmers muat be educated in the 
ways of SOL dainhase servers, 


PC Week, December 5, 1988 


| 
| 


| 


i: MARKET WAITS T@-SEE. Ag SOL Server 


? tina, where simost all agree that onby 3. 


Another factor, of ail anknnwn size | 


nificance, ie whether Dbase TV, Versian 
Liseill beat nrer-Dbase SQL Sener front 
ore he rare. Ashian- Tate sl claims | 


1 if self detiver Dibese PV 1) next month, 


i 


| 


Another challenge to SQL Server la ¢ hase fanguage, of svkd to a suceessnr 


to provide a gatevny ar SOL sintement 
paithmugh tq DBS. Ror naw 1382 come 
natibies such as IBM's own Extended 
Edition offer far stronger options for. 
rosinfrane connectivity, parcalarly for 
mission-oritica) appicatiogs: 

In the VAX word, both Sybase and 
Interhace are in murch better shape, [3 
offering compatible duinbaae servers | 
today that run under VMS and Unix. | 
The crowrled Unis database market has 
not alowed « standard te emierge the 
way DBS hes an the main TUNE, 


ships, the raarket now enters a critics} 


vers will ememe ac shunlards. The stakes 
am aqunlly hizk for the Dhase standanf, 
RU genrly LO years ob}, which myer 
perave iteelf Fast eanupgh ard powerfid 


few of taday’s anrninced database ser- | 
enough to romain the primary PC dats- i 


InfoWorld, May 8 1989 


Oracle developed the first commercial SQL database over 10 years ago. Like SQL*Forms* SQL*ReportWriter™ SQL*Menu* And SQL*Plus” 


And the first SQL database for the PC over 4 years ago. 


It’s called Professional ORACLE® 


It has the most up-to-date, most powerful and most complete set of 


application development tools available. 


And it works. 


It's based on ANSI standard SQL, and runs on PCs, minis and mainframes. 


To order Professional ORACLE for the PC, call 1-800-ORACLE], ext. 4460. 


It's $1,299, and comes with a 30-day, money-back guarantee. 


ORACLE 


Compatibility, Portability, Connectability. 


Universally acknowledged to work just fine. 


Copyright ©1989 Oracle Corporation. dBase, dBase IV, and Ashton-Tate are registered trademarks of Ashton-Tate Corp. ORACLE, SQL*Forms, SQL*Menu, and SQL*Plus are registered trademarks and SQL*ReportWriter is a trademark of Oracle Corporation. 


Deskdrive A Winner! 


EDITOR’S CHOICE PC MAGAZINE SAYS, “Austin Computer 


! 


. y : 1 Systems has a winning combination of classy 
Austi ; parts, smart design, high performance, and 

2 | i_| ustin 286/12.5 aggressive pricing, all backed by a GE on-site 

[ eal rtd January 31 ; 1989 service contract. How can you lose? 

| co 6h 

a | 


uy 


286-12.5 


Standard Features: __ 


Austin 286/12.5 Price Matrix 


+ Intel 12.5 MHz 80286 Processor . *EMSLIMM4.0Support —s_—~™ 


ae | 
_°GE 1 Year On-Site Service == + + +*American-Made MotherBoard © Clouse Choose : 
noe Contract : Sees Ss ee ee = 63:5: 1.44 or 514" 1.2 MB Floppy o ee = Monitor Hard Drive 
© 14-EGA Color Monitor. ..._—i“ “ss SCD Drive : Below Below Rs, 
* 16 Bit Paradise EEGA Autoswitch -+Phoenix BIOS ~~. | 
Display Adapter == 32+ + +~+~—~—~~_*Keytronics Enhanced 101 © | Hercules Le 
«40 MB-28 ms Super Fast Access | Keyboard =. Monochrome | 
__ Hard Drive ss « 2 Serial Ports & 1 Parallel Port 
¢ 1:1 Fast Transfer Interleaving = +*1PS/2Mouse Port | | 
Controller Card — oe - Clock with Battery Backup © 
- 32K High Speed Hard Disk Cache — + 80287 Math Co-Processor Socket 
« Super PC Kwik Disk Caching _°©FCC Class B Approved | EGA Color 
Software _ * Users & Technical Reference BAO 
- 1 MB RAM (expandsto4MBon Manual | ee 


board, 16 MB total) | : : * Built-in Setup & Diagnostics | 
¢« Shadow RAM Caching (BIOS Program | 


{ 
! 
| 
| 
i 
| 
i 
j 
| 
f 
| 
| 
Austin 286/12.5 Cache 
Caching) : - Fully DOS & OS/2 Compatible 


Fully Loaded System... | SS ) é 
Complete 286/12.5 Cache with EGA Color Monitor, 

40MB Hard Drive, 1MB RAM, and 1 Year GE On-Site $1995 

Service Contract. 


at of ow 
How Can You Lose: 
High Pertormance, Aggressive Prices and GE gies service! 


GE Computer Service 


Extremely High Performance! 
Memory Caching, Shadow RAM, Inte- 
grated I/O, and Fast Access Hard Drives 
make our systems scream along. . . But 
we don’t stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available; 1:1 or ESDI Hard Drive Control- 
lers to ensure the fastest access possible; 
and a hard Drive Caching Program so good 
that PC Magazine voted it the best 1n its 
class for 1988! 


American Made Quality 


The Austin 286/16 Slim Line includes a 
VGA color monitor, 16 bit VGA color 
adapter, 40 MB-28 ms 1:1 hard drive, GE 1 
year on-site service, 1 MB RAM, shadow 
RAM cache, Super PC Kwik disk cache soft- 
ware, 1.44-MB 3.5” floppy drive, 101 key- 
board, a full array of I/O ports, and there are 
still 3 open, regular size expansion slots! 


Complete at $2395 


The Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, Super PC Kwik disk 
cache software, 1.2 MB 5% floppy drive, 


The Austin 286/20 Cache includes a VGA 
color monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, shadow RAM cache, 
Super PC Kwik disk cache software, 1.2 MB 
5¥s" floppy drive, 101 keyboard, and a full 
array of I/O ports. 


Complete at $2695 


The Austin 386/20 Cache includes a 64K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 72 MB-28 ms 1:1 hard 
drive, GE 1 year on-site service, 1 MB RAM, 
Super PC Kwik disk cache software, 1.2 MB 


Austin Computers, including the mother- 
boards, are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 
quality products at low prices! 


A World Class Support Program 


Featuring . . . GE On-Site Service 

A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austin computer. Should your 
system fail, a GE technician will come to 
you and resolve the problem. . . Usually 
within 24 hours! 


Unlimited Toll-Free Support. . . 

If you require assistance for any reason, 
call our Toll Free 1-800 number. Our 
highly trained support personnel are 
available six days a week. 


30 Day Money Back Guarantee... 
If you’re not satisfied for any reason, just 
return your system within 30 days for a 
full refund on the hardware price. 


Fully Loaded Systems 
We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 


Drive, Floppy Drive, Keyboard, and a full 
array of I/O ports. . . If you desire a cus- 
tom configuration, or additional options, 
just tell our sales personnel how you want it! 


101 keyboard, and a full array of I/O ports. 54" floppy drive, 101 keyboard, and a full 


array of I/O ports. 


Complete at $2495 Complete at $3495 


~ 


Austin Price Matrix Chart 
Choose Monitor Below 


CALL AND ORDER TODAY! 
(Includes 16 Bit VGA 


Choose Adapter Card) 1 S00 7 5 2 1 5 vi 7 
Hee ss Mono- VGA Pro VGA = = a 
oN Chrome Color Color 


COMPUTER 


| AME ms | —— | $2505 
[| 28016 ioMpzemeti | ——f-sa7es_[_ szoss 
|_ $2195 _| 
2SYolesS 


te 


ars 
Bs 
fA. bake 


aif 


(ee) Ooi (S%) 
a 10 (S%) 
ite) (<o} (To) Xe} 
o nyo on 


8 Cleo eee cong 


ICE EC 
a3008 
: 
$3605 
MONDAY-FRIDAY: 8AM-7PM CENTRAL 
SATURDAY: 10AM—5PM 
Fax (512) 454-1357 @S) Res [c22-| 


40 MB-28 ms 1:1 _| $1995 | $2495 | $2695 
72 MB-28 ms 1:1 52295 $2795 $ 
386/SX 
5 Overseas (512) 458-5106 


$3495 
$3495 
The Austin 386/33 Cache includes a 32K one : | $3495 | § 
static RAM cache, VGA color monitor, 16 bit : 
VGA color adapter, 150 MB-15 ms ESDI 
hard drive, GE 1 year on-site service, 1 MB 
RAM, shadow RAM cache, Super PC Kwik 
disk cache software, 1.2 MB 514” floppy 
drive, 101 keyboard, and a full array of I/O 


orts. IBM, AT, OS/2, AND PS/2 ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE IBM CORPORATION. OTHER BRANDS AND PRODUCT 
P RKS ARE REGISTERED TRADEMARKS OF THEIR RESPECTIVE HOLDERS. PRICES AND SPECIFICATIONS ARE SUBJECT T 
Complete at $5695 SCTRIC CORPOR 


110 MB-15 ms 1:1 3295 $3995 
150 MB-15 ms ESDI | $3595 $4095 $4295 


: 
3 Tech. Su rt 1-800-752-4171 
40 MB-28 ms 1:1] 84295 | $4795 | _S- PPO 
Bans 72 MB-28ms1:1 | $4595 | $5095 $5295 


[110 MB-15 ms 1:1 | $4895 | $5395 | $5595 _| ; ; 
10300 Metric Blvd « Austin, TX 78758 


CIRCLE 509 ON READER SERVICE CARD 


NAMES AND TRADEMA 
CHANGE WITHOUT NOTICE. CALL FOR CURRENT PRICING. FOR E ‘Al N WARRANTY, CALL OR WRITE, GE COMPUTER SERVICE, GE, 
AND THE GE LOGO ARE ALL TRADEMARKS OF THE GENERAL ELECTRIC CORPORATION, PC MAGAZINE EDITORS CHOICE, JAN. 31, 1989. 
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EVEREX SEeP EVEREX STEP EVEREX STEP EVEREX STEP 
286/12 286/16 286/20 386is 


COMPAQ* DESKPRO COMPAQ DESKPRO 
286 3806s 


*MIPS benchmarks based on The Database Group Power Meter MIPS version 1.2. 


s you can plainly see, every Everex STEP" system, from one end of our IBM” compatible 
line to the other, runs a good deal faster than anything the competition has to offer. 
So if you're looking for the absolute fastest way to run today’s complex applications, it’s time 


to take a closer look at our STEPs. 
What you'll find is the thing that makes them faster. Specifically, superior design. 
One example is our proprietary AMMA" cache management architecture that lets 

you tear along at record speeds, especially in multi-user, multi-tasking applications. More- 

over, AMMA is application transparent. So you gain speed without losing compatibility, 


Perr aerre = " 

ieee sheen Bohol a 7 : a Plasoye eras 
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BVEREXS TEP BV EREA STEP EVEREX SES? BY ERie GSEs 
386/16 386/20 380/25 386/33 


NO COMPARISON COMPAQ DESKPRO COMPAQ DESKPRO COMPAQ DESKPRO 
(Discontinued ee) | 386/20e 386/25 386/33 


Better yet, you'll find that STEP systems are about as flexible as they come. We offer, 
for instance, both small-footprint and standard chassis sizes. 8 full-length expansion slots. 
3 front panel selectable clock speeds. Plus BIOS support for over 60 drives. | 
All brought to you by one of the fastest growing computer companies in | 
America. Namely, Everex. And a nationwide network of the finest resellers who 


ever configured a system or supported a customer. 
Which makes your next step a rather obvious one. Call 1-800-334-4552 for more 
information and the name of your nearest Authorized Everex Reseller. =====EVEREX— 


EVER for Excellence 


AMMA, Everex and STEP are trademarks of Everex Systems, Inc. 386 is a trademark of Intel Corp. All other names indicated by ® are registered trademarks of their respective holders. © 1989 Everex Systems, Inc. 


CIRCLE 216 ON READER SERVICE CARD 


If you start automating your office by looking at software, you 
may find yourself in a labyrinth. Start instead by looking at your office. 
What do you want your computer system to do? 

True office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It’s called 
multitasking. And that’s what Enable/OA will do. 


Real multitasking under DOS now 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That’s how Enable/OA works. And it’s LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 


Delivering the promise of 0S/2 
You don’t have to wait for OS/2. Enable/OA delivers multitasking 
now, under DOS or OS/2 or Xenix. And it will be ready to perform 
with evolving operating systems and hardware technologies. 
Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 


Widen the range of working windows 

Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You’re never more than a few 
keystrokes from any application or any data you need. 


Enable/OA lets you customize 
The Enable/OA menu generator will customize your system. Macro 


facilities let you record keystrokes and commands as you use them to 
simplify complex tasks and applications. 


Easy to learn, easy to use 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time—especially handy for laptop users. 


Office automation with Enable/0A means: 
@ Better information management 

@ Comprehensive, professional reports 

@ Uninterrupted data flow 

B Sophisticated spreadsheet analyses 

@ Superior multitasking and windows 

@ On-screen hypertext documentation 

@ Versatile graphics 


Keying ts believing 

Touch F 10, and you can begin using Enable/OA. To prove it, 
we'll send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 


For your copy and the name of your nearest Authorized Enable 
Dealer, call 800-888-0684, Dept. M. 


Office Automation Software 


Enabling 
America to do 
the job better. 
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KNOW YOUR ENGINE 

_ Alfred Poor deserves high praise 
for avery thorough evaluation of LaserJet 
Il add-in boards (‘Add-in Boards for the 
HP LaserJet: Post-Purchase PostScript,” 
PC Magazine, April 11, 1989). 

The installation procedure for the Eicon 
board, though, is not nearly as difficult as 
Mr. Poor would have us believe and should 
not detract from what is otherwise a very 
good product. In my opinion, he should 
have been able to make the proper choice 
between the HP LaserJet Il and a 300- 
dot-per-inch SX engine. | do agree, how- 
ever, that Eicon should call the latter a 
“bare” or “controllerless” engine. 

Ross Smith 

Santa Rosa, California 


SIGN LANGUAGE: 

MORE THAN A SIMPLE GESTURE 
| was Initially pleased to see your review 
of Sign Language Quiz (After Hours, PC 
Magazine, May 16, 1989). However, | 
was dismayed to see the reviewer, Paula 
Seefeldt, equate learning the manual alpha- 
bet, the numbers one to ten, and “simple 
words” with learning American Sign Lan- 
guage. 

Both as a hearing person who has 
worked closely with the hearing-impaired 
community and as a microcomputer 
application manager, | feel qualified to 
alert your readers to the fallacy of this 
statement. Almost all American Sign 
Language “words” involve not only hand 
motion but also body language and facial 
expression. American Sign Language 
has its own grammar and syntax, but is 
not simply English translated into mo- 
tions. Learning to fingerspell ‘“d-o-g” is 
not the same as learning the sign for dog, 
which is a snap of the middle finger against 
the thumb followed by a slap on the thigh. 
American Sign Language no more re- 
quires fingerspelling everything than English 
requires us to speak in alphabet: “S-e-e 
S-p-o-t r-u-n.” 

Ellen L. Bouwkamp 

Rockville, Maryland 
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SCIENTIFIC GRAPHING SOFTWARE! 
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Ty ihe acientist’s labomtocy. this is we beat of Hines — and 
{ tunics. On every desktop 


"Editor's Choices: valid or void?" 


CONSERVE EDITOR’S CHOICES 

| am a scientist and intensive PC 
programmer who wants to thank you for 
finally addressing the much-neglected area 
of PC programs specifically designed for 
scientific users, especially plotting pack- 
ages (“Scientific Graphing: Two-Dimen- 
sional Plotting,’ PC Magazine, March 14, 
1989). 

However, how could you award the 
Editor's Choice to Grapher and Sigma- 
Plot? These programs, while inarguably 
the best you dug up, simply do not cut the 
mustard. You should withhold this award 
until something better comes along. 

The article glosses over the fact that 
neither program allows direct importation 
of Lotus-compatible worksheets. Techni- 
cal PC users are crying out for this capa- 
bility in a scientific plotting utility! 

|am beginning to worry that PC Maga- 
zine is becoming an advocate for the 
industry rather than a voice crying out for 
what users really need. If this happens, 
you will lose the unique position of re- 
spect you have gained among more- 
sophisticated PC users. The Editor's Choice, 
likewise, is in real danger of becoming as 
hollow and meaningless as automobile 


advertisements for “Car of the Year in Its 
Class” in myriads of publications. 
Walter F. Kailey 
Lafayette, Colorado 


SHEDDING SOME LITE 

| want to extend some kudos and 
billets-doux for LITES.COM. The new version 
works perfectly. 

| was having a problem with a clone 
computer that had an old Diablo; | could 
not get it to print. None of my computer- 
literate friends could help, not even the 
supplier who sold it to me. | ran LITES.COM 
and discovered that the Diablo was not 
asserting Clear to Send (CTS). Rather, 
the computer was asserting Data Termi- 
nal Ready (DTR); the printer, Data Set 
Ready (DSR); the computer, Ready to 
Send (RTS); but no CTS ever went high. 
lthenhad acable made tying CTSto RTS 
from the computer, and bingo! 

Now | don’t have to buy a breakout 
box, and | got a serial communications 
education along the way. 

Vern Semrad 

Tampa, Florida 


- AN EXCEL-LENT TIP 

~. Thanks for running the article on 
Microsoft Excel (“25 Shortcuts to the Power 
of Excel,” PC Magazine, March 28, 1989). 
But I'd like to suggest a better way to 
select large print areas (tip 12). 

Usually, whenlam setting a print area, 
| actually inspect (view) the lower-right 
corner to make sure that | know what the 
boundary is. Most people | watch do it this 
way. If you select the print area from the 
lower-right corner, then you can use the 
technique described intip 12 to “goto” the 
known upper-left corner. That works fine. 

However, there is a faster way that can 
be used when the upper-left corner of the 
print area is “home” (A1), as is frequently 
the case. With the cursor in the lower- 
right corner, press Shift-Ctrl-Home, and 
the area is selected in a flash. 

Ron D. White 

Denver, Colorado 
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U.S. Patent Database Special 


Two-Disk Set With Over 5 Million Patents Since 1790 
| Annual Subscription With Six Updates During Year $750 
a e Quantities Strictly Limited e 
Patent Disks Bundled With Dual Toshiba Drives 2499 


CD-ROM Drives (ready to run) 


Amdek w/audio for PC extemal ($699) or internal $679 
Hitachi w/audio for PC extemal ($749) or intemal 699 
Toshiba w/audio for PC & Mac fastest int. drive! fromm 850 


NEC CDR-77 w/audio extemal for PC (899) orMac 850 & 


800 MEGABYTE WORM less than $0.18 per MB! 3,695 
Portable '286 w/ CD-ROM drive datato go 3,995 
Also: Denon, Philips, and Sony CD-ROM drives-Call ! 


Drive /T itle Combo's complete) 
PC Starter Set drive & 2 titles, call for details $799 
# Microsoft Bookshelf ($265) w/Toshiba external drive 1,099 
Microsoft Programmer's Library ($379) w/Toshiba ext. 1,199 


Programmers 


C Library or Shareware Grab Bag 3000programs $9 
Budgetbytes 300 MB in hypercard stack - Mac 149 
a Educorp Library 2.0 over 500 disks ofsoftware-Mac 199 
PC-Sig Library new edition, everything from disks 1-1240 465 
ICP Software Directory search 15,000h/w &s/witems 975 


Business 

m= Consumer, Economic or Agricultural Stats (1913-87) $69 
Food Analyst entire USDA database w/analysis software 99 
Computer Library essential for MIS & PC managers 695 
Material Safety Data Sheets over 50,000chemicals 750 


Attorneys & Government 


Constitution Papers 42 documents from US history $65 
CIA World Fact Book perfect for international "business" 99 


B Pravdd full English translation from 1986-87 249 | 


m Geovision U.S. Atlas entire U.S. with 1 million landmarks 595 


Libraries and Education 
Science Helper K-8 1,000 NSF lesson plans 
§ McGraw-Hill Ref. Set 100,000 terms; 7,300 articles 
fm Grolier's Encyclopedia 20 volumes, 30,000 articles 
News Digest current events 1980-87 - PC & Mac 
Oxford English Dictionary over 250,000 headwords! 


Medicine & Science 


Time Table of Science stack with 5,500 events- Mac $149 
Pediatrics on Dise 5 years of journal Pediatrics, 1983-87 295 
Physician's Desk Reference official data, 2800 drugs 595 


Desktop Publishing & Stopes 


Spectrum Clip Art Over 6500 images 

NEC Clip Art/Image Folio 1000s of images - PC & Mac 
| Kwikee Pro-Art 300 Postscript illustrations - PC & Mac 375 

Comstock Desktop Photo. 449 photos-PC& Mac 440 
# ArtfROOM fonts, art, templates, utilities, andmore-Mac 949 


Miscellaneous 


a King James Electronic Bible full text,easytosearch $69 
Between Heaven and Hell practical and perverse 9 
Whole Earth Catalog better than the original - Mac 149 
Bible Library dozens of bibles, references, concordances 595 


MORE! Over 100 different titles 
Dealer inquiries welcome 
Free subscription to CD-ROM End Userwith every order! 
Free CD-ROM Sourcedisk with every order over $1,000! 
MasterCard, Visa, American Express & COD accepted 


Money back guarantee 
Free technical support 


Bureau of 


Electronic Publishing, Inc. 


P.O. Box 779, Dept P 
Upper Montclair, NJ 07043 
Fax # 201-746-3034 


- The Source for CD-ROM 
~ (201) 857-4300 
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Letters 


ANOTHER HELPFUL HINT 

In the sidebar, “Downshifting Your 
Drives” (“Driver's Ed: Choosing and In- 
stalling a 32-inch Drive,” PC Magazine, 
April 25, 1989), the use of the DOS 3.3 
format /N:9 /T:80 as a means of format- 
ting 720K disks in a 1.44MB 3'-inch drive 
is recommended. No mention was made 
of the fact that you can use the 
same command switch with a 1.2MB 
54-inch drive, pop in a regular double- 
sided double-density disk, and format it 
as a 720K 5%%4-inchdisk. This procedure 
does work. I’ve tried it and had no bad 
sectors—and no problems writing 80 tracks 
on them provided that no track has more 
than nine sectors. 

With versions of DOS prior to 3.2, 
however, caution is advised. Since DOS 
3.0 and 3.1 do not support 32-inch disks 
at all, these versions appear to think that 
a 720K 5%-inch disk is a high-density disk 
with lots of bad sectors. How well 720K 
disks will work with DOS 3.0 and 3.1 Is 
unpredictable and may not be worth the 
risk involved. 

Arthur Stoppe 

Moorestown, New Jersey 


MYTH VS. LAW 
William Zachmann perpetuates an 
ongoing myth in the computer industry: to 
wit, that computer languages are not subject 
to copyright laws (William F. Zachmann, 
PC Magazine, May 16, 1989). This is 
completely untrue. PL/1 and Ada are two 
examples of languages explicitly protected 
by copyrights. More important, the new 
federal copyright statutes protect any written 
work even if no formal filing has taken 
place. 
Those who write about the law should 
learn it first. 
Tony Lime 
San Carlos, California 


EDITORS ARE HUMAN TWO 
Stephen Manes’s headline “Elec- 
tronic Paper: Is That 'Gum’ or 'Gub’?” 
(Stephen Manes, PC Magazine, April 25, 
1989) is evidence that given today’s reli- 
ance on spell-checkers, a course in elec- 
tronic penmanship may notbe such abad 
idea. 
If you replace the word “gum” with 
“gun,” the headline becomes a reference 
to the scene in Woody Allen’s Take the 
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Money and Run, in which an attempted 
bank robbery is foiled because the note 
that Allen’s character has passed the teller 
is illegible. (“What's a gub?” the teller 
asks blankly.) 

An error of this sort, in which one word 
is substituted for another, can only be 


William Zachmann 


perpetuates an ongoing 


myth in the computer 


industry that computer 
languages are not 
subject to copyright. 
laws. PL/1 and Ada 
are two languages that 


are copyrighted. 


caught by careful review and familiarity 
with the subject under discussion. Forthis 
reason, spell-checkers don’t threaten the 
job security of human editors. 

Joan S. Abrams 

Cambridge, Massachusetts 


-_ P.S. YOU FORGOT THE MODEL 70 

In your article on file transfer soft- 
ware (‘File Transfer Software: Building 
Bridges Between Machines,” PC Maga- 
zine, April 25, 1989), no mention was 
made of a problem that arises in using file 
transfer software when one of the PCs 
connected by a serial port is an IBM PS/2 
Model 70. 

Both Traveling Software, maker of Lap- 
Link Plus, and White Crane Systems, 
publisher of The Brooklyn Bridge, have 
indicated that | can use their software 
packages only at a maximum of 38,400 
bits per second (as compared with the 
maximum rate of 115,200 bps allowed by 
both packages) because IBM uses a dif- 
ferent chip to control the serial port on the 
PS/2 Model 70. In fact, IBM told me that it 
does not support the serial port ata speed 
faster than 19,200 bps. 

It is ironic that IBM’s fastest machines 
are capable of performing file transfers 
only when using standard commercial prod- 


Reliant 286 4386 “Flash Cache 386 Business ‘Seer 


Computers — 


“MONITOR 


Relient 206 


: Standard Features: : 
8 80286 Processor @ Zero Wait State 


- Expandable to 4MB on System Board : 
e Page Interleaved Memory Architecture = 


e Chips & Technology NEAT Chip Set 
384K Shadow RAM Caching for BIOS 
-e 1.2MB or 1.44MB 3.5” Teac Disk Drive 
¢ WD 1:1 Interleave 16-Bit Controller — 
¢ 800 KB/sec Data Transfer Rate —C 


° 32K Hard Drive Cache Built-in 


° Digital Speed Display w/Reset & Turbo a 


e 101 Key Enhanced Keyboard sy 
fe 80287 Math Co-Processor Support. 
° | Serial, 1 Parallel, & 1 Game Port — 
e Fully DOS, Unix, & Os/2 Compatible : 


Reliant 286"? with 512K Ram 
and 32MB (38ms)_ 

Hard Drive ) $4 1 95 
Reliant 286° with 2MB RAM 


done OT 675 


Relat eo 2MB RAM 
‘Har Drive” y $1 795 
Reliant 386 


Standard Features: 


- Intel 80386. Processor @ Zero Wait cee oe 


e 1MB RAM Expandable to 8MB on 
System Board 8 


e Page Interleaved Memory Architecture | 


_° Chips & Technology 386 Chip Set _ 

° 384K Shadow RAM Caching for BIOS 
¢ 1.2MB or 1.44MB 3.5” Teac Disk Drive 

¢ 65MB-22ms Hard Drive (Voice Coil) 

_ e WD 1:1 Interleave 16-Bit Controller © 


+ 800 KB/sec Data Transfer Rate = 


-e 32K Hard Drive Cache Built-in 

- 101 Key Enhanced Keyboard ~ 

° 80287, 80387, & Weitek Support 

o 1 Serial, 1 Parallel, & 1 Game Pon 
° Fully DOS, Unix, & os/2 Compatle 


Reliant 38620 oF 

with 1MB RAM 

— 6SMB Hard Drive "$2095 
Reliant 38622 

with 1MB RAM — 


65MB Hard Drive : $2295 . 2 


With 4MB RAM add a 


a. Eight Layer Design Made in U.S.A. 
_ © 1MB of 32-Bit RAM / Up To 8MB on Board 
e 65MB-22ms Hard Drive (Voice Coil) 


° §00 KB/sec Data Transfer Rate 
_e 32K Hard Drive Cache Built-in 


© 80387 Math Co-processor Support 


_e Built-in Setup Diagnostics Software 


_ e 384K Shadow RAM Caching for BIOS 
e {.2MB 5.25-inch Floppy Drive 


_e 65MB-22ms Hard Drive (Voice Coil) 


© 800 KB/sec Data Transfer Rate — 

¢ 32K Hard Drive Cache Built-in 
_ ¢ Paradise 16-Bit SVGA Card (800 =< 600) 
_ ¢ 14” NEC 2A SVGA Monitor (800 x 600) 


_¢ Clock Calendar w/Battery Backup 
__ ¢ Dr. Halo Ili Graphics Software 


Flash Cache 386 


Standard Features: 


_» Top Rated Mylex U.S.A. 386 System Board 
-e True Intel 20 MHz or 25MHz 80386 Processor 


MONITOR O 
° 64K Static RAM Cache @ 25 Nano’s ad as 


e WD 1:1 Interleave 16-Bit Controller 


e 1.2MB or 1.44MB 3.5” Teac Floppy Drive 
e 101 Key Enhanced Keyboard 

° { Serial & 1 Parallel Port 

¢ Clock Calendar with Battery Backup 


e Users & Technical Reference Manual 


e Fully DOS, OS/2 & Unix Compatible 


Flash Cache 3862° Flash Cache 3862° Flash Cache 38623 


Hard Drive $2595 Hard Drive $3295 Call 


‘Concorde Graphics Workstations 
Concorde Workstation 


Standard Features: 


q 80286 or 80386 Processor Zero Wait State 
_e Page Interleaved Memory Architecture 


e Chips & Technology Chip Set 


e 1.44MB 3.5-inch Floppy Drive 


e WD 1:1 Interleave 16-Bit Controller 


e 101 Key Enhanced Keyboard 
e MS Compatible 3-Button Mouse 
e | Serial, 1 Parallel, & 1 Game Port 


Concorde 286'° with 2MB RAM Concorde 2867° with 2MB RAM Concorde 3862 with 1MB RAM 


| | i i Hard Dri 
andsveacombo S2OlD andsvercomo $2795 amasveacomro $3095 
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° Custom Configurations Available 
_¢ 30 Day Money Back Guarantee 
__¢ Toll Free Technical Support 
_e System Board Upgrade Guarantee 


TRI-STAR 
ae COMPUTERS 


: Sales 1520 W. Mineral Rd. Tempe, AZ 85283 
2 Monday ae 7:00 AM to 7:00 PM (PST) 
BUY WITH CONFIDENCE 


1-800-678-2799 


Technical Sua 
FOR INFO: (602) 345-6151 


Monday - Friday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 4:00 PM 
FAX (602) 345-0110 


We accept Mastercard, Visa, (No Surcharge), 

_ AMEX (8% surcharge), cashiers check, cash, 
or money order. 30 Day Money Back Guarantee 
does not include shipping charges. All prices 
subject to change without notice. 


Richmond, Virginia. 


February 2, 1989 - 


Central Fidelity Bank is among the nation’s top 100 commercial 
banks with $4.8 billion in assets. Looking to extend its fourteen- 
year record earnings streak, the bank commissioned its data 
processing division to deliver a vital strategic initiative, improve 
productivity, enhance sales opportunities, and provide faster 
customer service in the bank’s nearly two hundred branch 
offices. Jay Livingston met recently with Dean Dodrill of AT&T 
to review their work together. 


Jay: Service is what bank customers 
expect. Faster service improves customer sat- 
isfaction and leads to more profitable relation- 
ships. When you speed up service, everyone 
is more productive, and we can spend more 
time with customers selling the bank’s finan- 
cial products. 

Dean: Service and selling both depend 
on information. Our challenge was to provide 
the branches with rapid access to customer 
information and present that information to 
branch personnel in the most meaningful 
way. This could only be accomplished with a 
distributed, networked computing approach. 

Jay: That's right. Our first priority was ser: 
vice and sales support in our branches, which 
meant fast, accurate retrieval and dispersal of 
information was crucial. AT&T’s banking 
architecture provided that. 

Dean: Early on, you talked about cost- 
effectiveness, return on investment, and a 
strategy for future growth and functionality. 
Remember that? 

Jay: With an emphasis on profitability. We 
had major investments in existing systems 
and a lot of branches. AT&T's open systems 
approach didn’t require trade-offs or expen- 
sive host additions, which is one of the rea- 


sons you got the business. AT&T's creative 
alternatives surprised us. 

Dean: The ease of networking AT&T 
WGS computers was fundamental to our pro- 
posal. We delivered maximum yee 


flexibility, and reliabil- 
ity to every worksta- 
tion in each branch. 

Jay: And StarLAN 
was a terrific way to 
connect and share 
branch resources. You 
made the most of our 
assets, including the 
intangible ones. 

Dean: Like your 
customer databases— 
we found ways to fur- 
ther develop relation- 
ships with existing 
customers. The appli- 
cations development 
tools we built saved 
time for your devel- 
opers. New products 
and services can now 
be added quickly to 
both platform and 
teller software, so ser- 
vice and sales can con- 
tinually improve. 

Jay: Every bank 
employee associated 
with this system has 
become more produc- 


tive. In my twenty-three years of banking, I’ve 
never seen a vendor provide such high-qual- 
ity service and support. Central Fidelity Bank 
and AT&T are well positioned for the future. 


© 1989 AT&T 
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“The Central Fidelity. 
~ Computer ee 


THE "HAL 1 ENGE- 


Buil d a distributed, networked c com 
puting solution that would improve | 
productivity, customer serv ice, and 
sales. — 
(THEREON | 
De The AT&T. Retail Banking Spicion” 
_ An integrated svstems solution that. 
| prov ides effective bank branch plat 
form and teller automation. Sup- 
ported — by AT&T WorkGroup © 

_ Systems, AT&T StarLAN, and soft- _ 

ware provided by OnLine Financial _ 

- Communications Systems, Inc. And 
AT&T Application Foundation devel- _ 
oped by ATST Bell Laboratories pro- 
vides a highly productive software _ 
customization environment. 


_ THE RESULTS: 


_ Better customer service. Expanded sales 
Opportunities. Higher producti! it 


To learn more, contact your ATR T - 
Account oe or call I 80) _. 
«BL, EXt. | 53 
. - Your Compulne Sy ystems 
‘And Networking — 
_ Solutions ae 


DES 4: GN E-R-S 


GERARD KUNKEL 
AGE: “31, last March.” 


PROFESSION: Artist & Designer. 
Director of Design & Electronic. 


_ Publishing, PGC Magazine. 


CREDITS: Gerard’ S designs, both 
traditional and electronic, have - 
graced publications from Personal 
Computing to Business Week. 
LATEST PROJECT: Author of. 
Graphic Design in PostScript® 
published by. Scott, Foresman. & Co. 


ON PUBLISHING: “Blectrohic 
design gives you the ability to. 
explore all of your ideas. quickly. 


It’s tools like Designer that make 


‘that possible and practical.” z 


‘ON SOFTWARE: “Graphics < are a 
vital part of any design. We. see 
Micrografx Designer as an integral 
‘part of our total electronic design: 


solution.” 


PCE ee Technical Excellence 


mre, : eee ees me ; : * 2 Micrografx.is a registered trademark and Micrografx Desigrier and the Micrografx logo are trademarks of. Micrografs, Inc. PostScript isa registered trademark of Adobe Systems, Ines, 


Micrografx Designer, winner.of the 


Uustiaiions by Gary Kaplo 
M icrografx Designer was used exstensively 
rs ; “in ‘producing PC Magazine’ s new look. Many of the 
2 fe Oe ey - illustrations in this issue were done with Designer. 


LON 


DE SIGN ae 


‘Gerard | K unkel Director of. DSIEY E Electronic ie Eublsiiing: Designer user. 


oin the 50,000 illustrators, graphic 2 artists, | 
art directors, desktop publishers, and. 
technical draftsmen who have made 


‘“Micrografx Designer ™ their choice in graphic 
7 eS, software. Call Micrografx today — 


at 800/ 272- 3729 fora self-running demo. 


4303 Arapaho e Richardson, TX e 214/234-1769 e 800/272-3729. 
Surrey House e 34 Eden St. e Kingston, Surrey e UK e 01-547 1638 


Letters 


ucts such as Lap-Link or Brooklyn Bridge 
at one-quarter the speed of most com- 
mercial compatibles. 

Harry Geist 

New York, New York 


OPINIONS COUNT 

Almost every business does opin- 
ion research, either in the marketing or 
personnel/human resources department. 
| was somewhat pleased to see a brief 


Why has IBM waited 


to introduce a video 
-card with built-in 


graphics primitives? 


mention of survey programs in your issue 
on statistical analysis packages (“Inside 
the World of Numbers,” PC Magazine, 
March 14, 1989). 

Good specialized survey software is 
as different from generalized statistical 
packages as a spreadsheet is from a 
database program—although they are of- 
ten classed together. We would love to 
see an issue on survey software. 

R. Kent Francis 

Alpine, Utah 


HEY IBM, WHAT’S NEXT? 

As a graduate student at SMU, | 
recently had the opportunity to attend a 
demonstration of the NeXT computer. 
Needless to say, it had some unique and 
remarkable features. | was particularly 
impressed with its Display PostScript and 
its sound capabilities. And having individ- 
ual processors for each I/O port seems a 
logical step forward. 

Why hasn’t IBM implemented such 
features onits PCs, and why has it waited 
so long to introduce a video card that has 
graphics primitives built into the hard- 
ware? These steps would be logical ad- 
vances for microcomputers and would 
help IBM maintain its role as a standards 
setter, too. 

David Daniel 

Dallas, Texas 


CORRECTIONS/AMPLIFICATIONS 


The Overland Data TX-8 nine-track 
tape interface board (‘“To Mainframe 
and Back: Data Transfer by Nine- 
Track Tape,’’ PC Magazine, April 
25, 1989) transfers data 8 bits at a 


time, not 16 bits as reported. Never- 


theless, its use of block I/O results in 
faster data transfers than DMA-based 
AT designs, either 8- or 16-bit. 


J. P. Software’s 4DOS (First Looks, 
PC Magazine, May 16, 1989, page 
54) is in fact a shareware program. 
Its licensing agreement permits us- 
ers to try 4DOS only for a limited 
time to decide whether or not it is 
suitable. After the evaluation pe- 
riod, the user must either pay for the 
program or stop using it. 


The correct telephone number for 
SymSoft, developer of HotShot Graph- 
ics (“‘Crossing Format Frontiers: Low- 
Hassle Solutions to Data Transfer,”’ 
PC Magazine, April 25, 1989), is 
(415) 941-1552. 


The correct telephone number for 
LaserMaster Corp., maker of Laser- 
Master LX6 (First Looks, PC Maga- 
zine, May 16, 1989, page 46), is 
(612) 944-6069. 


The telephone number of Founda- 
tionWare, maker of Certus (‘‘Infec- 
tion Protection,’’ PC Magazine, April 
25, 1989), has been changed to (216) 
752-8181. Its toll-free number is (800) 
PC-CURES. 


The photo/illustration on page 185 
in the July 1989 issue ("“SuperCalcS: 
Major Overhall for a Long-time 
Contender,"PC Magazine, July 1989) 
was created by Jook Leung. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 10016, 
or upload to PC MagNet (see the 
“By Modem” sidebar in the Utilities 
column for access information). All 
letters become the property of PC 
Magazine and are subject to editing. 
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ZyINDEX 3.0 is the only full 
text retrieval program that: 


© retrieves vital information from 
20 mbytes of files in 5 seconds 

© works with 20 popular WP 
programs plus Dow Jones, 
Compuserve, ASCII, Lotus 1-2-3 

e offers major LAN compatibility 


® comes in 3 versions from $95 to 
$695, according to your needs 


More than a text retrieval program, 
ZyINDEX will actually change the way you 
manage information. For free demo 


diskette, call: 
Bb" 


1-800-544-6339 
ZyLAl 
3105-T North Wilke Road 


Arlington Heights, IL 60004 
FAX 312-632-1129 Phone: 312-632-1100 


CIRCLE 316 ON READER SERVICE CARD 
© 1989, ZyLAB Corp. 


Our Swans 
make waves. 


The Swan line of computers is creating 
waves of excitement among computer 
users. One reason is price. Swan com- 
puters are true bargains, offering you the 
most for your investment. But price alone 
doesn’t tell the complete value story. 
Swan computers are solid, reliable 
performers...assembled by Tussey 
Computer Products, a solid, reliable 


company with a tradition of unsurpassed 


TECHNOLOGIES 
customer satisfaction. 


Swan computers are highly compatible. In fact, all Swan computers 
offer the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave... 


30-day satisfaction guarantee 


If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked* 


Toll-free Technical Support 


When you own a Swan, you can call our toll-free number and be 
in touch with our expert technical and service staff. They’Il answer 
your questions and help you take fullest advantage of your system’s 
capabilities. 


Full 1-year warranty 


Every Swan brand name product is backed by a full 1-year warranty on 
pare and labor. A second year of coverage is available through the Swan 
xtended Warranty (SEW). Ask for details when you order your Swan. 


Fast, sure delivery 


You want your Swan up and running and doing its job for you. Fast. 
So any order we receive before 4 p.m. EST is shipped the same day. Even 
orders received after 4 p.m. are shipped within 24 hours** 

We also insure your order at no cost to you. And we don’t charge 
your credit card until your order is actually shipped. 


Convenient on-site service 


Swan offers you the valuable option of on-site service from Sorbus™, 
a Bell Atlantic™ Company. If your computer needs to be serviced, an 
experienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 


Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a 
business animal. ..or a teacher’s pet. 


Swans make waves in the computer industry. 


With their compatibility, reliability and performance, Swans add up to 
value for their owners. So it’s no surprise that Swans are making waves 
in the computer industry. Waves that may make some competitors run 
for safer ground. 


Read what computer journals are saying... 


“...If you enjoy getting the most performance for your dollar, the Swan 
...1S a good alternative” to showy, more expensive brand names. 
—Computer Shopper, April 1989 
“The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service’’—PC Resource 


“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 


© 80386-20 20/8 MHz Norton SI 22.0 
e MS-DOS®, OS/2® & UNIX® Compatible 
e Phoenix BIOS 
© 1MB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 
¢ Shadow RAM for Video & BIOS 
e Memory Interleave for near 0 Wait State 
© 80287 & 80387 Co-processor Socket 
¢ 200W Power Supply 
e 5 Device Bays: 3 Exposed, 2 Internal 
¢71.2MB 5.25" or 1.44MB 3.5" Floppy Drive 
e Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
© Ports: 2 Serial, 1 Parallel, 1 Game 
¢ 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 
3) 8-bit 
e Enhanced 101 Key Keyboard 
¢ Clock Calendar w/Battery Backup 
e Swan Setup & Utilities Diskette 
Options: 
© 80387SX Co-processor 
e Upgrades: 1.5, 2,3, 4,5, 6 or 8MB 
e Upgrade to 2MB only $396 
¢ GW BASIC/MS-DOS (4.01) add $89 


Base 91999 No Video 


Tower Case Option for 386/20 
w/230W power supply add $300 


* Items returned must be as-new, without modification or 
damage. All warranty cards, manuals and packaging must be 
included. Return shipping must be prepaid and insured, 
bearing a RA (Return Authorization) on the shipping label. 
Sorry ... shipping charges are not refundable. 


“* Custom configured systems may take longer. 
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Scie 386SX 


This system gives you 386 compatibility, 
power and performance ... at a 286 price. 


e 80386SX 16/8 MHz Norton SI 17.6 

¢ MS-DOS®, OS/2® & UNIX® Compatible 
© C&T BIOS (Phoenix Available) 

¢ 1MB RAM Expands to 8MB on Systemboard 
¢ Memory Interleave for near 0 Wait State 
¢ 80387SX Co-processor Socket 

© 200W Power Supply 

© 4 Device Bays: 3 Exposed, 1 Internal 

© 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 
e Dual Floppy/Dual H.D. Controller 

w/1:1 Interleave 

e Ports: 1 Serial, 1 Parallel, 1 Game 

e 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

e Enhanced 101 Key Keyboard 

¢ Clock Calendar w/Battery Backup 

¢ Swan Setup & Utilities Diskette 
Options: 

© 80387SX Co-processor 

e Upgrades:'2, 3, 4,5, 6 or 8MB 

¢ Upgrade to 2MB only $396 

e GW BASIC/MS-DOS add $89 


$1499 


Base System with Single Floppy, No Video 


s1948 


Swan 286/12 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 
can. Now. 


e 80286 12/6 MHz Norton SI 12.3 

¢ MS-DOS® & OS/2® Compatible 

e Phoenix BIOS 

e 512K of RAM Expandable to 1MB 

© 0 Wait State 

© 80287 Co-Processor Socket 

© 200W Power Supply 

e 5 Device Bays: 3 Exposed, 2 Internal 
¢1.2MB 5.25" or 1.44MB 3.5” Floppy Drive 
e Ports: 1 Serial, 1 Parallel, 1 Game 

¢ Dual Floppy/Dual H.D. Controller 
e 8 Expansion Slots: 6) 16-bit, 2) 8-bit 
e Enhanced 101 Key Keyboard 

¢ Clock Calendar w/Battery Backup 

e Swan Setup & Utilities Diskette 
Options: 

© 80287 Co-processor 

° Upgrade to 1MB 

¢ GW BASIC/MS-DOS add $89 


$999 


Base System with Single Floppy, No Video 


$1896 


To order: No surcharge on Discover, Visa, MasterCard or AMEX 
e Your credit card is not charged until your order is shipped. 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping 
charges on Express Air, APO, FPO, AK, HI and all foreign orders. 
e Allow 2 weeks for personal and company checks to clear. 
¢ Defective items replaced or repaired at our discretion. PA de- 
liveries add 6% sales tax. peat and terms -s to change with- 


out notice. 
Vise & Cc 


Open: 8a.m.-11p.m. = F, ae Sat, 12p.m. -8p.m. an 


MICROCOMPUTER 
MARKETING COUNCIL 
Of tre Orect Marketing Asscoston nc 


Tl pede 
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G20 Moral ban 


Seen OE 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 


e 10/4.77 MHz 8088-1 

e Phoenix BIOS 

e 640K of RAM 

© 0 Wait State 

© 8087 Co-Processor Socket 

© 150W Power Supply 

© 4 Device Bays: 2 Exposed, 2 Internal 
e Single 360K Floppy Drive 

e Ports: 1 Serial, 1 Parallel, 1 Game 
e 8 Expansion Slots 

e Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 
e Swan Setup & Utilities Diskette 
Options: 

© 8087 Co-processor 

e 3.5” Floppy Drive 

e GW BASIC/MS-DOS add $89 


549 


Base System with Single Floppy, No Video 


a - 


* Includes Single 360K Floppy Drive 
* Upgrade from 12" to 14" Flat Screen, add $49 


Order Now Toll-Free 


1-800-468-9044 


FAX:814-237-4450 e International:814-234-2236 


a division of 
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Get real compatibility. Call our toll-free 
number and our expert staff will mate you 
with hardware, software, or peripherals to fit 
your unique needs. And at a price you'll love. 
And when you shop Swan, you'll get the 
benefits of a strong, supportive relationship: 


e We won't charge your credit card until your 


order is shipped. 


e Orders received before 4 PM EST will be 
shipped same day...and each order is 
insured at no cost to you. 


e You'll deal with a financially sound, 


respected company. 


° We'll be here after the sale to help you. 
¢ Software orders over $100 and accessories 


under six pounds will be 
shipped Federal Express. 


pase 


SOFTWARE 
AMERICAN MERIDIAN 
Design CAD 3:0) i: '2n otro $155 Carbon Copy Plus... $112 
Design CAD S-D cccistecc.siscrsincesecess $209 LOTUS 
ASHTON-TATE POND pesos ndSiis ets praspetesezaroogtunriee $269 
aBase Wt 5 a GE | | IMR 1°22 Peete’ PIERRE yon ey IO R rrirre enn Te $299 
PIB ASO coiccssss ete eee Ere eoee Seca $459 Freelance Plus ........... ce ceeceseceeeeee $339 
BORLAND Mapella Mea stscc:hisics:. cg ateoneiiees ones $Call 
Paradox 3 Oo tee echieiccenes $449  SYTIPHONY «-seesesrssssrsssesrssnnseseeennnecs $439 
@ulatieo actos a esse: $169 MICROSOFT 
Mar Qi race cacccceccrcctess tees canacvons SHOT EEXCOl siren ssesecvsc ctteanscrenrsssussanierasenness $219 
Turbo C Professional ..................+ $159 Flight Simulator 3.0 ..................-+ $35 
Turbo Lightning ...........:-..:-esesesessees G69 MOUSE ails casesics sen sisesezesccssconeczenssoners $99 
Turbo Pascal’5.0)..ccsdecsccssscoscassesvioes $99 MS-DOS/GW BASIC ................. $Call 
Turbo Pascal Professional ........... $169: Quick BASIC jy stecsccscateendsenctsbccaee $67 
BEDFORD Quick ( CRE ene en ne Aen irae, $67 
Integrated Accounting ..........:-+ $139 Windows PEO sa tienen $64 
WindowS /386 ..............csccccesecssseees $129 
BRODERBUND Words Gti $Call 
Si ate aes seseennseconnnnsseen a Worse $99 
rint Shop Companion ...........+0+ 
PETER NORTON 
CENTRAL POINT Norton Commandet ...............020006 $45 
Copy II PC seeeeeceeeccceeneusennannnnnsnsnsnee $28 Nig tae Wuliiess ic $55 
oe nett sate’, See ee Norton Advanced Utilities ........... $79 
o § Deltixe 5.0iAsics hsisseavesss QUARTERDECK 
DESOVieW Aiscciei oie $79 
Gorefasti nite eee $79 DESQVieW 386 csscssssscssccsssesesseseee $119 
DAC SOFTWARE REFERENCE SOFTWARE 
nee naa erg eis i Grammatibe TID cescccsccssccecssssesceessoses $54 
ac Hasy ACCOUNLING 22 :4.2212s..:, 
Dae Hasy LIGKt <.cicisscssncccretstis enacts $45 SAMN A ao0 
Dac Easy Payroll Bi ite 52: We Seen $59 PATI oes vsscceacecatentine cect oon eaceusssinetuetete 
Neri cid 31 ra a. coe $69 SOFTWARE PUBLISHING 
Call for Pricing on Tutors First Publisher ..............s:cccccccssssseeee she 
FTH Harvard Graphics o...:..isssasece $Ca 
SE enero ane $104 PFS First Choice 3.0 ..........::cccccseeeee $89 
FOX SYMANTEC 
Roxbaset 20 tes $199 GTA VIEW oeseecssesssssscrssnrecsennsssee $195 
Rabasek 3866 ioe es eee $299 Q&A...... seseeecesnanensssnsssseccesesnansessecs $209 
OG A Writes sc.6i.canmi $129 
FUNK Timeline sro ee $359 
POWAY ala ea su ces ospccemsee ec cuatace eras $89 
Sideways) tctudicn aera ee $42 aati ini ae - 
CPSPECH VE JUMIOR si. :25sseccsencncaas sees 
GENERIC SOFTWARE 
Generic CADD Level 3 .....ssssssssss $169 phe PERFECT a 
IGC 386 $199 Word Perfect 5.0 ccisciisivscccsetdicessss $219 
INVA SSG se eee ee eee aes k WORDSTAR 
INTUIT Wordstar Professional v 5.5 ....... $249 
Quicken Saint agecddduesstessuteceswactenescsessesane $32 Wordstar Vv 5.5 Upgrade Pantie Ned ae $79 
MECA XEROX 
Managing Your Money .............+. $129 Ventura Publisher 2.0 .................. $475 


MONITORS 

— TTL Monochrome — 
Magnavox 7623 Amber ..........000 $99 
Packard Bell with tilt/swivel 

Amber or Green ........cssccssscecsseesees $79 
Samsung 14" Mono Flat .............. $139 
—— RGB/CGA——_ 
IIAP TIAVOX 8762 ore erercsccersetncey see: $249 
MAPTIAVOX 8919 se ene. crcececectusects. $289 
SAINSlin py dO 2G eect $219 
—_____—_— EGA ————— 
Imteci 493.25. eee eee $349 
Wha giiaVOx G09 222 - is striae cccieac:: $359 
Packard Hell 1430 cue sciehsstexsoentes $349 
— EGA Multisync — 
Imtec 1455N Mulfi ........... $419 
Mitsubishi Diamond Scan .......... $499 
NEC Multisyne 3-D o.2.-cctsimsacerss- $Call 
NEC Multisyne Plus..............000 $Call 
SOM MOOS sii dis Meroe eke taness $449 

VGA 

PING ek 752 i ces a eriehrscnecus $429 
Imtec 1493 O) vent tae $349 
Magnavox 7749 (Grey Scale) ...... $129 
Magnavox 9082 .iscscescieorsecretsiss $429 
NEC Marltisyne 22 si 2..ccjsbeces $Call 
PC ADD ON BOARDS 
Boca 
RAM Card XT or AT ..........000000 $Call 
VO Cara XT OF AT aires deusteeavin dies $79 
Micron 
RAM Card (MB-28-DH) 
populated w/2MB RAM ............ $729 
TOPS 
TOPS / DOS 2.1 acct tstccsenessserveaveeds $119 


BOARDS 
AboveBoard Plus 
AboveBoard Plus I/O 
Connection Co-processor .... 
InBoard 386 


DISKS 
Khan 4 
BONUS DS/DD — $6.95 
MAXELL DS/DD_ $19.95 $9.95 
VERBATIM DS/DD $19.95 $9.95 
SONY DS/DD $19.95 $10.95 


eae 


3075 RESEARCH DRIVE © STATE COLLEGE,PA. © 16801 


VIDEO CARDS 

EGA 

ATI 

EGA Wonder 800 ............sseeeeseereee $239 

Paradise 

Autoswitch 480.0... cccececccssecesees $199 

Autoswitch Mono ...........ccccececeeee $17 

STB 

MulttRes lire ee ee $169 

Swan 

| SY ey > pene ate odes er ai OPE Sa Ed $169 
VGA 

ATI 

VGA Wome r onecc.ccccccssesssseoscocesese $Call 

Orchid 

VG AG. oe ee ee toe ae tone, et aun $269 

Pro Desipner VGA. cancers $319 

Pro Designer VGAt ia eascntesss $Call 

Paradise 

Paradise VGA sci cciiestswcdedccnences $269 

VGA Professional ..............:00000008 $Call 

WGA IO eee $319 

Swan 

MiG Aas ee ers eee nen: Sar ee ee ee $229 

Video 7 

MEGA VGAPe adic mere eee $279 

Fast Write VGA uu... eee eee $369 

VRAM VGAMee a2 te. $499 
MISC 

ATI 

Graphics Solution (Mono/CGA).... $169 

Hercules 

Graphics Plus (Mono) ......ssssssssssseseee $199 

In-Color Card (CGA) u..sceeeseseseeeeeeee $239 

Swan 

Switchable (Mono/CGA) .............. $69 


LAPTOPS 
T1200 (LOMHZ) .......ccccccssesscscseeee $1369 
T1600 (12MHz/20MB) ............... $3399 
T3100e (12MHz/20MB) ............. $2869 
Call for other Toshiba models 

MEGAHERTZ MODEMS 
1200 bd internal ..................... $129 
2400 bd internal ................00006 


TARGUS CARRY CASE 


Lappac 2 Deluxe - fits all Toshiba 
portables (except 3200) .........-ssssseeeee 


Order Now Toll-Free 


1-800-468-9044 


FAX:814-237-4450 © International:814-234-223 
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COMPUTER 


Make a mating 


FLOPPY DISK DRIVES 
Mitsubishi 

3152 (720K) eae eee $89 
3:5" (1 44MB) Sestisceahetscneae $109 
Sony 

35S (7 20KO) ee $79 
3:5) (44 MB) tinct. $99 


Roctec 5.25" 


$74 $89 
$62 $73 
- Call for Quote - 


PC HARD DRIVES’ 


Va, wml 4 


TQS SST 
KL320 20MB (40 ms) ......... $219/$259* 
KL330 32MB (40 ms) .........$249/$299* 
"Os NAiniGerrinka 
1 00d PN 
8438 30MB (68 MS) .........:cssceeeeeee $299 
3650 40MB (61 ms) ............csse0eceee $299 
3053 40MB (25 Mm) ......scesscsssveseeee $449 
ST-225 20MB (65 ms) ........ $219/$259* 
ST-238 30MB (65 ms) ........ $249/$299* 
ST-125 20MB (40 ms) ........ $249/$299* 
ST-151 40MB (24 mi) ..........s0ee000 $439 
ST-251-0 40MB (40 ms) ..........00000 $349 
ST-251-1 40MB (28 ms) ..........00000 $439 
ST-4096 80MB (28 ms) ..........s0000 $599 
wr 
GS CONTROL DATA 


150MB ESDI (16.5 ms) ..$1299/$1495* 


*Kit Price - includes cables, controller 


and mounting screws. 
ACCESSORIES 
Curtis 
RUDY RUBY Es ioctsseoscosserscsrenssss $55/$65 
Diamond/Diamond +............ $30/$39 
DALE STU coh estes tees tassscaus meecarera: $17 
: SWitch! BOX sie eee! $30 
Curtis Clip\CCL cua ee $6 
Swan 
SUPE SUPPressOr w.ccssrestetaaccesen cess $14 
101-Key Silent Keyboard .............. $79 
- 101-Key Click Keyboard ............... $79 
84-Key Click Keyboard ...........00 $69 
a division of 
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call. 1-800-468-9044 


1180 (192 cps, 80 col, 9-pin) ....... $1 79 
NEW 1191 (240cps, 80 col, 9-pin) ... Call 


1124 (192cps, 80 col, 24-pin) .............. $Call 
1592 (180cps, 132 col, 9-pin) sesesssere $389 
1595 (240cps, 132 col, 9-pin) ..........000 $449 
1524 (240cps, 132 col, 24-pin) .........00000- $569 
4450 (11ppm laser printer)................. $1375 
i. 
St@ir* 


NX-1000 (144 cps, 9-pin) ...... $Call 


NX-1000 Rainbow 

(144 cps, 80 COL, 9-piN) ....ssessessssesssesrsessseees $229 

NX-15 (120cps, 132 col, 9-pin) ...........+. $349 

NX-2400 (170cps, 80 col, 24-pin) ...... $Call 
LASER PRINTERS 


KX-P4450 .............. 91375 
Hewlett-Packard 


LaserJet Series II 


OB PPO Z OIA vos. ines ccacesescese sears: $1749 
LaserJet Series IID ...............0000 $Call 
Qume 
ScripTEN 

°10 ppm/Postscript ..........00 $3349 


MICE 


IMSI 


Optical Mouse 

we Dr. Talo TUN 3 .scssccseteccdscccsgectenes $79 
Microsoft 

IMOUSE eerie catees etree sevens $109 
Logitech 

NEW Bus Mouse (320 dpi) .......... $75 
NEW Serial Mouse (320 dpi) ....... $79 
Witt Paimb:adG 2.5.5 458c3nteos-sssesuede seas $10 


LX-810 (180 cps, 80 col, 9-pin) $189 


FX-850 (264cps, 80 col, 9-pin) .......6.. $Call 
FX-1050 (264cps, 132 col, 9-pin) 0.1... for 
LQ-510 (180cps, 80 col, 24-pin) ........... Best 
LQ-850 (264cps, 80 col, 24-pin) ......... Price 
LQ-1050 (264cps, 132 col, 24-pin) .......... on 
LQ-2550 (400cps, 132 col, 24-pin) .. Epson 
OKIDATA 


321 (300cps, 132 COL, 9-PiN) ......sessseeeeeee $469 
390 (270cps, 80 col, 24-pit) ....sssssecseerees $469 
391 (270cps, 132 col, 24-pin) .......sssse008 $679 
393 (450cps, 132 col, 24-pin) ........s000 $Call 
Citizen 

120D (120 cps/9-pin) .........:.00s000 $159 
180D (180cps, 80 col, 9-pin) ........ $179 
Hewlett-Packard 

Deskjet (240cps, 80 COL) ..sssssssssse $599 
Deskjet Plus (240cps, 80 col) ..... $Call 
Paintjet (167cps, 80 col) .......... $1049 
NEC 


P2200 (170cps, 80 col, 24-pin) ..... $359 
P5200 (265cps, 80 col, 24-pin) ..... $529 
P5300 (265cps, 132 col, 24-pin) ... $689 


Toshiba 

P321SL (216cps, 80 col, 24-pin) .. $499 
P341SL (216cps, 132 col, 24-pin) $659 
P351SX (360cps, 132 col, 24-pin)$Call 


MODEMS 


* 2 


ATI 

2400 etc internal ..............cceeeeee $159 
Hayes Smart Modem 

1200 bel Internal .s.:.s.:cccssssseeseeansee $259 
1200 bd External ...............:scccceereee $289 
2400 bd Internal ..............:ccecceeeee $Call 
Practical Peripherals 

2400 bd Internal .............cscceeccereee $149 
2400 bd External .............:cccsscceseees $199 
Swan Technologies 

1200 bal Internal c.2sc-e...cedes ssc $69 
1200 bd External ................sscccceee $89 
2400 bd Internal ............::cccscceeeeeee $119 
2400 bd External ...,::ccccessseesssesseses $149 


Swan Peripherals... 
Feather your nest 
for less. 


Top-quality Swan peripherals can make your PC an even better place 
to work and play...and at prices that won’t crack your nest egg. 

Every Swan brand name product comes with a 30-day, money- 
back trial guarantee. And every Swan brand name product is backed 
by a full one-year warranty on parts and labor. You also get toll-free 
technical support and customer service. 

You'll be tickled when you discover what a reliable Swan add-on 
can do for your home or office PC system. 


wn 


Swan Modems 
Make the world your partner. With the Swan 
Modem, you'll be able to communicate with 
other PCs and information services around 
the world through your pulse or touch tone 
phone. You'll tap into a world of data and 
broaden your horizons. Every Swan Modem 
comes complete with communication soft- 
ware and full documentation. 


e Hayes® compatible ¢ Auto answer/dial 

¢ Include PC Talk III software 

2400: DA IiNteENAL®: 5. .c.0ccecssveescescessees H119 
1200. Ddsinternal s...:.....sccscsccssseoesses POD 
2400 bd external .........cccccsscessrceeeee PLAO 
1200 bd external .........cccccscccssrcssereee DOP 


* includes Bit Com v 3.5 software 


Swan Tape Backups 
Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... reliably, 
conveniently, and economically. ASwan tape 
drive can be installed on any Swan computer 
and most XT- or AT- compatibles. 


40MB XT or AT Internal .............9299 
40MB XT or AT External.............$399 


To order: No surcharge on Discover, Visa, MasterCard or AMEX. 
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Swan Video Cards 


Different people have different uses for their 
PC's ... from everyday uses like word proc- 
essing and spreadsheets to today's more 
demanding applications, such as desktop 
publishing and presentation graphics. A 
Swan video card can help you better meet 
your needs today ... or help you ride the wave 
of technology into tomorrow. 


Switchable Card eHercules® to CGA 


Sar allel | Opes cyotises 3 cosackes-secesesteetteisseets: $69 
EGA Card ¢ EGA/CGA/TIL 

© 640 x 480 Resolution ..........cceeeeeeee $169 
VGA Card ° Register-level compatible 


© 256K RAM ® 17 VGA Modes ............ $229 
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Swan Keyboards 


It's important to have choices. So Swan gives 
them to you. You can depend on the Swan 
family of tactile keyboard for reliable typing 
with either the reassuring audible feedback 
of the "touch and click" or the quiet response 
of the "silent" keyboard. 


101 Key Touch & Click or Silent .$79 
84 Key Touch & Click... $69 


e Your credit card is not charged until your order is shipped. 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping 
charges on Express Air, APO, FPO, AK, HI and all foreign orders. 
elf part of your order is backordered, the remainder will be 
shipped UPS Ground.e Allow 2 weeks for personal and company 
checks to clear. e ALL SALES (except Swan products) ARE FINAL. 
e Defective items replaced or repaired at our discretion. ° PA 
deliveries add 6% sales tax. ¢ Prices. and terms subject to change 
without notice. 
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Lotus-like menus give 
Time Line a familiar-look- 
ing face, which makes it 
easter to learn... and easter 
to work with. 


Time Line’s flexible 
outline structure puts 
you in control. Collapse the 
entire schedule, to see “the 
big picture.” Or expand a 
section to focus on details. 


Task Name 


Stat (Mths) Date 


Display your schedule 
in years, months, weeks, 
days, hours, minutes... any 
way that helps you clearly see 
the timing of your project. 


“Duratn Start 69 
dan Mar 


Four filters make it easy : 
to view selected information, —~ Prototype 
such as “Joe’s critical tasks. ~ Develop 


For easy reference, the 
status column flags tasks 
that need special attention— 
like critical tasks or resource 
conflicts. 


Your project’s end date 
always shows on-screen. So, 
whenever you make a change, 
you llimmediately know 

how 1t affects the end result. 


You can’t manage what you can’t see. That’s why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 


ay Jul Sep Nov Jan Mar 
a wseean 
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See the impact of any changes 
you make immediately in the resource 
histograms. This, and Time Line’s 
UndolRedo feature make playing 
“what-if” an exact science. 


aspect of the schedule to see exactly what you need. Exactly when you need it. 


It’s easy to see progress, 
indicated by the broken portion 
of the task bar. 


Changes are automatically 
reflected throughout your schedule. 
You get the power to quickly find and 


fix conflicts, before they become 


real problems. 


Customize your Gantt 
with up to 16 data columns, 
from 60 options. That way, 
the Gantt chart fits the way 
you work. Perfectly. 


Winner of every major award for project 
management, Time Line was also voted #1 
in PC Week’s Corporate Satisfaction survey. 


SY M A N Ll EC. Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 


Great Gantts. Just one reason Time Line is used by 48 of the 
Fortune 50. And is rated #1, review after review. * Call for a free 
demo disk today. You'll see how Time Line Gantts your every wish. 


FREE DEMO DISK, CALL (800) 228-4122 Ext. 565P* 
The #1 Project Manager 


*Time Line is the #1 best-selling project manager (Survey of National Distributors). It also received InfoWorld, PC Magazine and Software Digest’s highest 1988 ratings for project management programs. tIn Canada call 
800/228-4122 Ext. 565. Training and consulting services available, call 415/898-1919. © 1989 Symantec Corporation 
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PRTSC IN POSTSCRIPT 
Is there any software that would let me 
print my screen to a PostScript laser printer 
using the PrtSc key? Of course, the output 
would have to include the IBM graphics 
character set, without the spaces between 
the lines. 

Brad Choate 

Winona, Mississippi 


It seems as if there’s a neat little 
utility for everything these days. 
The one that happens to solve your 
PrtSc dilemma is a public-domain pro- 
gram available on PC MagNet called 
DISPPS.ARC. DISPPS will accurately 
reproduce the line-drawing characters, 
although foreign and technical characters 
will be jagged but still readable. 

Wonder why the line-drawing charac- 
ters should be a problem at all? The origi- 
nal PostScript printer, the Apple Laser- 
Writer, had noneed foracharacter set that 
included both alphanumeric and line-draw- 
ing characters. This is because the Macin- 
tosh’s inherently graphical interface—writ- 
ten in a bitmapping language called 
QuickDraw—enabled it to combine graph- 
ics and text and translate them easily into 
vector-based PostScript. 

Character-based IBM PCs, on the other 
hand, had to find a way to combine text 
and graphics in one character set; hence, 
the high-end ASCII characters. DISPPS 
translates these characters into bitmaps 
and sends them to the PostScript printer. 

If you have a lot of text-only screens, or 
if you want an easier way to control your 
printer, a more elegant solution might be 
Trading Post, a $79 PostScript printer 
utility from LaserTools Corp. (3205 Buena 
Vista Way, Berkeley, CA 94708; (800) 
346-1353, (415) 843-2234). Trading Post 
will allow you to perform screen dumps to 
your PostScript printer and to print from 
applications that don’t support PostScript; 
unfortunately, it won’t satisfy your IBM 
graphics emulation needs. 

Trading Post lets you set up virtual 


Advisor 


= PRISCIN POSTSCRIPT: 
Using the PrtSc key with a 
PostScript printer. 


HARD DRIVES FOR YOUR 
IBM PS/2 MODEL 50: 
Upgrading your storage 
without losing a slot. 


EVICTING YOUR TSRs: 
Keeping your memory 
under control. 


printer ports with particular characteris- 
tics; in your case, for example, you would 
define a text printer port to which you 
would direct all of your screen dumps. 
The utility then would translate your out- 
put to the PostScript text font and send it 
through the true printer port to the printer. 
Unfortunately, you don’t get IBM graph- 
ics emulation because you’re dealing with 
a PostScript text font that doesn’t include 
those characters. 

For more information about Trading 
Post, see First Looks in the January 31, 
1989, issue of PC Magazine. 


HARD DRIVES FOR YOUR 
IBM PS/2 MODEL 
When |bought my PS/ 2 Model 50 nearly 3 
years ago, | was sure that | could make do 
with a slow 20MB hard drive, but now my 
bubble has burst. I’d like to add a second 
drive of at least 6OMB to my overloaded 
system. If a second drive isn’t possible, 
can | get a big, fast drive? 

Foster Coburn 

Lawrence, Kansas 


In the years since the PS/2 Model 
50 was introduced, many readers 
have written to us with this ques- 
tion; unfortunately, third-party hard disk 
suppliers have not exactly been racing to 


fill the need, and IBM offers only a 60MB 
replacement drive for over $1,000. 

You’ve probably seen ads for PS/2- 
compatible drives and wondered why they’re 
not compatible with your PS/2. One prob- 
lem is that there’s no standard PS/2 drive 
architecture; for instance, the Model 70 
and the non-MCA Model 30 286 have 
embedded controllers, while the Models 
60 and 80 have a more traditional cable- 
to-controller design. The PS/2 Model 50’s 
major architectural eccentricity is that the 
edge connector on the drive plugs directly 
into the controller, which occupies a dedicated 
slot on the motherboard (not one of the 
Micro Channel expansion slots). Instead 
of residing in a bay on the front of the 
machine, the hard drive sits behind the 
bays. (‘IBM’s Bold New Move,’’ which 
appeared in the July 21, 1987, issue of PC 
Magazine, shows anexploded view of the 
Model 50.) 

To use a “‘regular’” MCA-compatible 
drive, rather than one geared specifically 
to the Model 50, you’d need to replace the 
controller; that would mean giving up one 
of your three expansion slots. 

But there’s good news: someone does 
have a drive for you. Core International 
(7171 N. Federal Hwy., Boca Raton, FL 
33487; (407) 997-6055) sells 44MB ($585) 
and 80MB ($1,695) drives that can either 
replace or supplement your existing con- 
figuration without taking up a slot for a 
new controller. The 44MB has a rated 
average access time of 24 milliseconds 
and a track-to-track access time of 5 ms:.; 
the times for the 80MB drive are 15 and 4 
ms., respectively. Both drives have Mean 
Time Between Failure ratings of 50,000 
hours and come with 3-year warranties. 

Since the Model 50’s controller has 
only one connector, both drives include a 
cable that splits the controller signal for 
use with two drives. The cable snakes 
above the T-shaped connector card for the 
floppy disk drive; the card sits behind the 
two drive bays, connecting the second 
hard disk in bay B (if you have one). 
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EVICTING YOUR TSRs 
| have some questions about programs 
that are gobbling up my precious RAM— 
Specifically, TSRs and good old DOS. 
First, is there away to find out which 
TSRs are resident at any given time? Is 
there away to get rid of some orallofthem 
if | them hogging too much memory? 
Also, what about DOS? Do the different 
versions use different amounts of RAM? 
How much memory should | expect the 
versions of DOS later than 3.0 to use? 
Rex McCoy 
Brooklyn, New York 


Starting with your last ques- 
tion—which is the simplest to 
answer—DOS 3.x uses about 16K 
of RAM, arelatively trivial amount once 
you start shoehorning your device drivers 
and TSRs into memory as well. 

As for your first set of queries, there are 
several products that can help you man- 
age your I'SRs. You can get TurboPower 
Software’s TSR Utilities free on PC MagNet 


(connect charges only) or on-disk from 
the company for a $10 time-and-hassle 
fee. (Contact the company at 3109 Scotts 
Valley Dr., #122, Scotts Valley, CA 95066; 
(408) 438-8608. The filename on PC MagNet 
is TSRCOM25.ARC.) 

The TSR Utilities consist of eight sepa- 
rate programs. You run MARK, or its 
smaller compatriot FMARK, to place a 
pointer in memory before loading a TSR. 
To remove that TSR, you then run RE- 
LEASE. You can have more than one 
marker in memory at any given time, 
enabling you to peel away layers of TSRs. 
If you’ve forgotten what’s resident, 
MAPMEM gives you a list of loaded 
programs, their hooked vectors, and the 
amount of RAM they occupy. To avoid 
memory clashes, you can temporarily 
DISABLE any TSR without removing it 
from memory. RAMFREE lets you check 
how much free RAM you have without 
running DOS’s CHKDSK. 

TurboPower’s utilities aren’t very 
glamorous, and the documentation can be 
daunting on occasion; for instance, an 
explanation of one command-line param- 
eter reads ““Revector the 8259 interrupt 
controller(s) to powerup state.’’ If you’d 


prefer something slicker, you can choose 
Persoft’s Referee ($69.95; 465 Science 
Dr., Madison, WI 53711; (608) 273-6000) 
or Bloc Publishing’s PopDrop ($49.95; 
800 SW 37th Ave., #765, Coral Gables, 
FL 33134; (305) 445-0903). 

Another option you might want to con- 
sider is a context switcher. Instead of 
loading and unloading your TSRs, pro- 
grams such as Helix Software’s Head- 
room ($95; 83-65 Daniels St., Briarwood, 
NY 11435; (718) 262-8787; see First Looks, 
February 28, 1989, for a review) and 
SoftLogic Solutions’ Software Carousel 
($79.95; 1 Perimeter Rd., Manchester, 
NH 03101; (800) 272-9900, (603) 627- 
9900) swap entire applications from con- 
ventional memory to expanded, extended, 
or disk-based memory and back, saving 
your place in each and providing near- 
instantaneous transitions among them. 


ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload to PC MagNet (see the 
‘By Modem ”’ sidebar in the Utilities column 
for access information). Please specify 
your equipment. z 


This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the WorldPort 2496™ portable 
fax and data modem. 


If your business is like most, fax is a way of 
life. The WorldPort 2496 is the fax of life on 
the road. 


Weighing less than 8 ounces, with battery, it 
also runs on AC power and connects to RJ11s 
or optional acoustic couplers for public phone 


WorldPort 2496 is a trademark of Touchbase Systems, Inc. © 1989 Touchbase Systems, Inc. 


Compact 


use anywhere. Via Bell or CCITT standards. 
It even sends and receives fax and data 
messages unattended or while you run other 
applications. 


Suddenly, a laptop in the field is a full com- 
munications center. With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the branches. And on-the-run faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide. 
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Get the WorldPort 2496. It adds the power of 
your office to the portability of your laptop. 
And the advantages of a fax to the convenience 
of your desktop. 


Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 

Fax (516) 754-3491 
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Introducing DataEase 4.0, the fastest way to 
turn a business problem into a working solu- 
tion. Take this example: Combining informa- 
tion from two files into one. With dBASE IV™, 
you'd have to write over 800 

lines of code. With DataEase 4.0, 
you answer four prompts. And 
DataEase does the work for you. 

MultiForms™, a feature that 
provides single-form updating to 
as many as 32 files, is one of more 
than 70 user-requested enhance- 
ments. Others include an enhanced DataEase 
Query Language that gives you complete 
control over applications. Table view, which 
lets you display and edit data in tables as well 
as forms. LAN capabilities such as automatic 
screen refresh and user-conflict messages. 
Plus, increased data capacities and enhanced 
memory usage. . 

All this has been added to the product 
that PC Magazine named Editor's Choice 
(11/15/88) and “Best of 1988” (1/17/89), and 
that made InfoWorld's Top 100. 


*Full-featured version with limited record capacity. MasterCard, VISA, American Express orders only. 
MultiForms is a trademark of DataEase International, Inc. 


®DataEase is a registered trademark of DataEase International, Inc. 


A staple of the international 
business community, DataEase 
has been translated into 14 
languages, and is distributed in 
more than 37 countries. What's more, 
DataEase 4.0 is the heart of an entire 
family of tools for application development. 
DataEase. Database power you Can use. 

lf you're ready to stop doing things the 
hard way, call for the dealer nearest you. Or 
send for a free DataEase 4.0 demonstration 
disk, or our new Trial Pack (19.95)* 
DataEase International, Seven Cambridge 
Drive, Trumbull, CT 06611. 


1800334EASE 


In Connecticut, call 374-8000 


eerennnrnneanannnnmennnnnannannnmnnnanenn 


DataEase 


INTERNATIONAL 


© 1989 DataEase International, Inc. All rights reserved. 
dBASE IV is a trademark of Ashton-Tate Corporation. 


invoice #: {00012592 | 
| 


Phone:{ibizisavasdocs: «= 


HTotal Orders 


COMMENTS 


fa. || Rtomivads |{ MuPSSicacel = | 
—1 | 
if 


FA(OMDHELP ESCIERIT FAISAVE Sh-F TABLE FSVIEW F7IDEL FSiMODIFY FOIREPORT F100 


Ta-Daaa! You have created a 
DataEase MultiForm in just 


gat y ieeer 
Br kom. ee 


. 


; 
Seite 


Sy 


pastes see 


Pereenty 


asd 


3 


ESA py 


DTh aah va 6 


ty. 


Se toe can ye pe aT 


Prep t5 4 


resi 


variant 


ee erces 


Adee ashes eats ot 


> vans 
ee Hem aee 3 


So Pieiesie ste: 
LANs 


Put 
RSG a Py cts 
WOE BAER Od OE 


We've Always Viewed Ourselves 
As A Front-Runner 


When PC Week asked 
498 corporate buyers 
how satisfied they were 
with their 286/12MHz 
computers, the findings 
may have surprised 
Compaq, Zenith, NEC 


and other industry giants. 


Corporate volume buyers gave 
CompuAdd the highest scores 
in value for the price, compared 
to systems from Compaaq, 
Zenith, NEC, Hewlett-Packard, 
Acer and Dell. 

A statistical fluke? 

Hardly. CompuAdd 
was rated highest by price- 
conscious buyers in last year’s 
poll, too. 

And when asked to judge 
compatibility, they again ranked 
CompuAdd number one. 

Incredibly, the machine 
that inspired such confidence 
is our most affordable 286 
system, priced at $945. 

Our higher performance 
286 and 386 PCs are an even 
greater value for complex 
corporate applications. 


The 
Difference “> 
Is Designed In 


CompuAdd manufactures 
its own line of personal 


computers. 


Naturally, our engineering 
philosophy follows our 
corporate philosophy. We look 
for ways to deliver equal or 
higher performance than IBM 
or Compaq, for hundreds or 
even thousands of dollars less. 

Example. Our 386 systems 
boast a 32-bit four-way inter- 
leave memory card neatly 
plugged into one of the eight 
expansion slots. It’s a simple 
idea that lets you expand 
memory up to 16MB without 
adding costly hardware other 
than SIMMs. 

Little wonder that PC 
Magazine refers to CompuAdd 
as the “company known for 
packing quality components 
into inexpensive machines.” 


Free 
On-Site 
Service 
CompuAdd 


is prepared 


to support 
your business produc- 
tivity to the fullest extent. 


You'll get on-site warranty 
protection for a full year when 
you purchase any CompuAdd 
286/20 or 386 computer. 

Just give us a call on our 
toll-free customer support line 
at the first sign of a problem. If 
we can't solve it on the phone, 


a field technician will be 
at your office the next 


business day. 


Call For 
A Different 

Point of 

. View 
Today, over 7,000 
new and repeat 
customers will call CompuAdd’s 
toll-free ordering line. Several 
thousand more will visit a 
CompuAdd retail store. 

If you’re ready for a fresh 
look and a new approach to 
corporate computing, call 
toll free and we'll rush you 
our latest CompuAdd 
product catalog. 

From our vantage point it’s 


the best view in the business. 


800-627-1967 
Compe 
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CompuAdd 286/20 
“Tf what you want is a fire-breathing 
DOS machine, the CompuAdd 
286/20 is a good choice.” 
PC Magazine (4-11-89) 


° 80286 processor running at 20MHz 

¢ Interleaved page mode memory archi- 
tecture with 0 wait states 

° IMB RAM expandable to 5MB 

* ROM shadowing into faster DRAM 

© 5.25” 1.2MB or 3.5” 1.44MB diskette 
drive with hard disk drive controller 

° 80287 math coprocessor socket 

° Eight expansion slots 

° One parallel and two serial ports 

¢ Enhanced 101-keyboard and 
INTERGRATOR™ software 

° 20.4 rating on Norton’s SI 4.0 test 


286/20 
Hard Drives 
40MB 
80MB 
117MB 
320MB 


Monitor & Video Card 
MGA 
$7155 
$2,345 
21D 
$3,405 


VGA 
$2,625 
$2,815 
$3,045 
$3,875 


| \ fee) sols eet 


puAdd 386/20 and 
386/25 


“Each system comes packed with 
features—and at prices that won't 
empty your savings account.” 

PC Magazine (5-30-89) 


° 80386 processor running at 20MHz 
(386/20) or 25MHz (386/25) 

¢ High-speed cache memory controller 
with 32KB of static RAM cache 

° IMB RAM expandable to 5MB 

° ROM shadowing into faster DRAM 

° 5.25" 1.2MB or 3.5” 1.44MB diskette 
drive with hard disk drive controller 

° 80387/Weitek math coprocessor socket 

° Seven expansion slots 

° One parallel and two serial ports 

* Enhanced 101-keyboard and 
INTERGRATOR™ software 

* Norton’s SI 4.0 test rating 23.0 
(386/20) and 28.8 (386/25) 


386/20 Monitor & Video Card 
Hard Drives MGA 
$2,755 
$2,945 
$3,175 
$4,095 


$3,455 
$3,645 
$3,875 
$4,795 


Com 


$4,565 


$3,925 
$4,115 
$4,345 
$5,265 


386/25 
40MB 
80MB 
117MB 
320MB 
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Hands-on Reviews of the Latest Products 


Integrated Graphics, Multiple 
Views, and Improved Data-Analysis 
Tools Revivify Reflex 


HANDS ON 
by Richard Hale Shaw 


It’s not every flat-file database 
manager that offers sophisticat- 
ed data-analysis tools and lets 
you display multiple views and 
graphs on-screen at the same 
time. But those are the features 
Borland International hopes 
will make using Reflex, Version 
2.0, its $249.95 flat-file manag- 
er, an involuntary action. 

Reflex lets you create, dis- 
play, and switch between multi- 
ple views of a database. With a 
few mouse clicks, you can split 
the screen into windows and 
create a ‘‘form’’ view (which 
displays the current record) and 
a ‘‘list?’ view (which horizon- 
tally displays several records) in 
each window. When you move 
to a different record or change a 
record’s data, the other window 
is updated immediately. 

You can also create Graph, 
Crosstab, and Mail Merge 
views and display all five views 
simultaneously. Mail Merge 
view lets you create and modify 
form letters and preview them 
on-screen. With Reflex’s Cross- 
tab view, you can analyze data 
across the fields in each record. 
Graph view lets you choose 
from five graph types, including 
line, stacked bar and pie chart, 
for graphing database data. You 
can print the graphs or save 
them to .PCX or PostScript 
files. 

Regardless of your exper- 
tise, Reflex’s Microsoft Win- 
dows-—like interface—complete 

CONTINUES ON PAGE 35 
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Deskpro 386/33: Breakneck 
Speed with Room for Expansion 


HANDS ON 
by Mitt Jones 


If you’ve been admiring the 
styling of Compaq’s newest 
small-footprint PCs but don’t 
want the “‘small’’ that comes 
with them, take heart: the Com- 
paq Deskpro 386/33 not only 
ranks as one of the fastest PCs 
ever to find its way into PC 
Labs, but the machine is also 
among the more expandable and 
better-looking. 

This latest desktop machine 
follows the same stylish design 
as the Deskpro 286e, 386/20e, 


and 386S—complete with 
rounded edges and colorful 
trim. Unlike its slower brethren, 
however, the $10,499 machine 
measures a healthy 19.25 inches 
wide, generous enough to ac- 
commodate six 16-bit and one 
8-bit slot. Add space for up to 
five internal drives and you’ve 
got a system that should prove 
difficult to outgrow. 

As with the 386/20 and 
386/25, this latest speed leader 
makes use of a static-RAM 
memory cache and Compaq’s 
Flex Architecture, which runs a 
proprietary 32-bit memory bus 


at full clock speed while run- 
ning the I/O bus at an industry- 
compatible 8 MHz. The 386/33 
boasts a few modest improve- 
ments, however. 

For starters, Compaq dou- 
bled the size of the static-RAM 
cache, from 32K to 64K. The 
386/33 also makes use of faster 
SRAM—25 nanoseconds—in 
order to keep up with the higher 
clock speed. 

Lest you worry that Lotus 
]-2-3 3.0 may use more memo- 
ry than early reports claim, the 
proprietary 32-bit memory card 

CONTINUES ON PAGE 34 
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Compag Deskpro 
CONTINUED FROM PAGE 33 

now makes room for a full 
16MB of memory, up from 12 
for the 386/25. The system’s 
standard 2MB of interleaved 
80-ns. RAM comes soldered 
to the card. Seven sets of 
pins let you expand RAM to 
the 16MB maximum using 
Compaq’s $1,299 2MB 
daughtercards. 

In another new twist, at 
least for Compaq’s top of the 
line, both the VGA and hard 
disk controllers are integrated 
into the motherboard. Both can 
be bypassed or disabled in favor 
of other options. 

The disk controller runs the 
standard-equipment Conner 
Peripherals 84MB hard disk at a 
1:1 interleave. The subsystem 
turned in impressive results on 
PC Labs benchmark tests, both 
in the disk’s average random ac- 
cess time—24 _ millise- 
conds—and file throughput. 

The 386/33 will surely shine 
for two of its intended applica- 
tions: CAD workstations and 
LAN servers. 

For CAD, Compag offers its 
relatively new Advanced 
Graphics System, a Tl-based 
controller and 16-inch monitor 
capable of 1,024- by 768-pixel 
resolution and 16 simultaneous 
colors out of a palette of 16.7 
million. With an optional 
daughtercard, the subsystem 
can handle 256 simultaneous 
colors. A curious pass-through 
adapter, which comes standard 
with the 386/33, installs in a 
small proprietary slot at the 
right end of the system’s I/O bus 
and connects to the Advanced 
Graphics Adapter via a ribbon 
cable. The pass-through card al- 
lows both the VGA and Ad- 
vanced Graphics adapter to 
drive the same monitor, ensur- 
ing full graphics compatibility. 

The machine permits both a 
33-MHz Intel 80387 and a Wei- 
tek 3167 math coprocessor to be 
present at the same time. Both 
sockets lie in clear view toward 
the front of the system board. 

For LAN server applica- 
tions, the 386/33 offers hard 
disk capacity and speed the 
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(Times given in seconds) 


competition will be hard- 
pressed to match. The $14,999 
Model 320 comes with a 15- 
MHz ESDI controller and half- 
height 320MB hard disk drive; 
the $17,999 Model 650 features 
a full-height 6550MB hard disk 
drive with the same controller. 
Both drives are rated at 18 ms. 
The system allows installation 
of either four half- 
height drives or two 
full-height drives in 
addition to the stand- 
ard floppy disk drive, 
resulting in an inter- 
nal hard disk capacity 
of 1.3 gigabytes. You 


The Compag Deskpro 386/33 will func- 


tion equally well as a CAD workstation or LAN server. 
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can also install as many as two 
Compaq external drive units for 
a maximum system storage ca- 
pacity of 2.6 gigabytes. 

For the security-conscious 
among us, Compaq built in both 
a BIOS-based password-protec- 
tion system, which is disabled 
as the default, and a system cov- 
er lock, which rests on the back 
panel. The lock does not disable 
the system or keyboard, but that 
shouldn’t be a problem as long 
as you don’t mind using the 
password system. 

My only real complaint with 
the 386/33 has to do with Com- 
paq’s new chassis design. In or- 
der to stack three drives into the 
front-panel bays, Compaq sup- 
plies floppy disk drives that are 
about % inch thinner than stand- 
ard half-height drives. Of 
course, Compaq will sell you all 
the spares -your heart desires, 
but it’s rather annoying to have 
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to worry about proprietary flop- 


py disk drives. 

All in all, the Deskpro 
386/33 rates as a fine high-end 
machine. The machine is a bit 
over-powered and over-priced 
for the average desktop, but the 
average desktop isn’t its intend- 
ed home. If your applications 
cry out for power or if you sim- 
ply want one of the best PCs 
money can buy, the Compaq 
Deskpro 386/33 certainly won’t 
disappoint you. S 


Reflex 


CONTINUED FROM PAGE 33 

with pull-down menus and dia- 
log boxes—makes the program 
easy to use. Want to open a da- 
tabase? Use the mouse to click 
on the Database pull-down 
menu and select Open. A Reflex 
dialog box will prompt you for 
the filename. Don’t know the 
database name? Just select one 
from a pop-up list box. Want to 
change the size of a window ora 
column’s displayed width? 
Click on the border with the 
mouse and resize it to your 
heart’s content. If you want to 
omit a field from a view, just se- 
lect and delete it (it’s untouched 
in the database). You can en- 
large a view to full-screen or 
shrink it back to window size, 
and you can save an arrange- 
ment of views to recall when 
you wish. When you reopen a 
file, Reflex will redisplay the 
last set of views that are associ- 
_ated with it. 

The program also lets you 
define fields as formulas based 
on other fields. For example, 
you might define ‘‘average- 
price’’ as ‘‘sales/quantity’’. Ifa 
field length is too small, select 
Field Properties from the Data- 
base menu and enter the new 
field length. While Reflex will 
create a data entry form from the 
database structure, you can 
change the field labels and 
screen positions with a few key- 
strokes or mouse clicks. And 
it’s effortless to cut and paste 
field names and data from one 
position to another or from one 
view to another. 

Reflex lets you filter your da- 
tabases, so you can find individ- 
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The Import test measures how quickly 
the database can import an ASCIl file 
__ (of either fixed field length or comma- 
7 delimited oma) with an index on the 


ual records and screen out those 


that don’t meet the filter crite- 
ria. You can save filters and re- 
apply them to a database at will. 
The Reflex Report Writer and 
Label Designer let you custom- 
ize your own reports and labels. 
In minutes, you can combine 
the Report Writer and Reflex’s 
filters and sorting facilities and 
knock out a report that would 
take hours to create with other 
flat-file managers. The preview 
feature will let you display re- 
ports and labels on-screen be- 
fore you print them. 

Reflex includes 79 functions 
that closely resemble those 
found in Lotus 1-2-3 and pro- 
vide math, financial, and text- 
manipulation capabilities. You 
can use them in any part of the 
program, particularly in graphs, 
cross-tabs, and conditional op- 
erations. 

Other features in Reflex 2.0 
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include bigger files (up to 
32MB or 65,000 records) and 
memo fields (up to 8K—Re- 
flex’s variable-length records 
prevent them from consuming 
disk space unnecessarily). Re- 
flex periodically saves your 
data, easing worries about pow- 
er outages. The program in- 
cludes full color support (in- 
cluding EGA and VGA), and it 
allows you to select a smaller 
screen font if you’re willing to 
trade off higher resolution to see 
more data at a time. Reflex can 
also take advantage of expanded 
or extended memory. A full- 
screen text editor with block 
moves and search-and-replace 
is also available. 

If you want to import or ex- 
port data from other types of 
data files, Reflex provides a file 
translator that can read and 
write 12 file formats. You can 
use it to import and export /-2-3 


and dBASE files, files from five 
word processors, and import 
data from Q&A, RapidFile, and 
PFS:File. You can customize 
your own translation specifica- 
tions for unique file formats and 
save them for reuse. 

Although Reflex excels at 
what it does, there is room for 
improvement. I love using the 
mouse with Reflex, but the 
mouse interface is neither con- 
sistent nor broad enough. 
Mouse users will find too many 
places, such as on-line help, 
where the mouse is useless half 
the time. The program also 
lacks the macro facilities found 
in Q&A. When I mentioned this 
to Borland, a company repre- 
sentative suggested that I use 
Borland’s SuperKey program. 
What I had in mind was addi- 
tional functionality, not an addi- 
tional purchase. Finally, there 
are times when the program is 
busy but gives you no indication 
that this is so. 

In spite of these minor short- 
comings, Reflex has a lot going 
for it. The integrated database, 
data analysis, and graphics fa- 
cilities, wrapped in a graphical 
user interface, make for a pow- 
erful combination. The program 
is not designed to handle large, 
shared databases—you should 
look to Borland’s Paradox for 
that—but it does offer more 
functionality than you’ll find in 
most flat-file managers. Best of 
all, you’ll find yourself produc- 
tive with it in no time. i 
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_ Reflex, Versio 
- Borland Internatio 
Green Hills Rd., P.O. Bo 
- 660001, Scotts Valley, CA 
95066-0001; (408) 438-5300. 
_ List Price: $249, 95 ($75 for 
- upgrade). 
_ Requires: 512K RAM (640K - 
- RAMrecommended),hard _ 
disk, graphics card, DOS 2. 0 
| ater. SS 
In Short: A flexible flatfile 
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Two Development Tools 
Assist PM Programmers 


HANDS ON 
by Charles Petzold 


When encountering the OS/2 
Presentation Manager for the 
first time, most programmers 
have just one word to say: 
‘*Help!”’ 

Two new program develop- 
ment packages—Caseworks’ 
CASE:PM and Xian Corp.'s 
WinPro/PM—provide this 
help. These are PM programs 
that assist you in writing your 
own PM programs by generat- 
ing much of the overhead code 
typically required. 

CASE:PM is similar to 
CASE:W, Caseworks’ develop- 
ment environment for Microsoft 
Windows. The $995 package 
lets you interactively design 
your program’s menu and speci- 
fy other characteristics of your 
program, such as the titlebar 
text, client window size and po- 
sition, and compiler options. 
From CASE:PM’s menu you 
can also invoke a text editor and 
several tools of your choice. 
(The program is initially config- 
ured to let you run the standard 
ICONEDIT, FONTEDIT, and 
DLGBOX utilities included in 
the Microsoft and IBM OS/2 
1.1 Programmer’s Toolkits.) 

Select the ‘‘Generate’’ menu 
option and CASE:PM will gen- 
erate source code—a C file, re- 
source script, header file, mod- 
ule-definition file, and Make 
file. The Make menu option 
runs MAKE on the Make file 
and creates an executable pro- 
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gram, and the Run menu option 
runs it. The resulting program 
doesn’t do much of anything, of 
course, but it’s a functional PM 
program ready for your applica- 
tion-specific code. 

The C source-code file con- 
tains window procedures for the 
client window and your dialog 
boxes, and it is heavily com- 
mented. You can edit it and 
make your own additions. Even 
if you go back to CASE:PM to 
make some modifications, your 
additions will be preserved in 
subsequent code generations. 

Interestingly enough, people 
without PM (or Windows) pro- 
gramming experience seem to 
find CASE:PM more impressive 
than those of us who have been 
working with these environ- 
ments for a while. Most PM 
programmers build up a collec- 
tion of small programs and code 
that they simply copy and patch 
together to make a new pro- 
gram. This is usually a faster 
process than creating a program 


using CASE:PM. It also allows 
the inclusion of common code 
fragments that CASE:PM does 
not generate (such as Scrollbar 
logic, logic to check and un- 
check mutually exclusive menu 
items, the display of a message 
box to ask for user confirmation 
before the program terminates, 
code to obtain system font met- 
rics, and so forth). 

Moreover, it is difficult to 
work with both CASE:PM and 
DLGBOX, the interactive dia- 
log box editor included with the 
IBM and Microsoft OS/2 Pro- 
grammer’s Toolkits. Any head- 
er file created in DLGBOX is ei- 
ther ignored or—if it has the 
Same name as the applica- 
tion—destroyed when CASE: 
PM generates its own code and 
header file. The ideal interac- 
tive development tool would 
combine the functionality of 
CASE:PM and DLGBOX in one 
program. 

Like-CASE-PM, Xian‘s 
WinPro/PM is a code generator 
that began life as a Windows 
tool (called WinPro2), but it 
takes a very different approach. 
The $350 program is not nearly 
as interactive as CASE:PM, and 
you need a bit more background 
in PM programming techniques 
to get started, but it offers the 


flexibility an experienced pro- 
grammer will require. 

With WinPro/PM, you be- 
gin by creating a resource script 
that contains your program’s 
menu template, dialog box tem- 
plates, and other resources. By 
using menu item and dialog box 
identifiers in a way described by 
the documentation, you can in- 
dicate how dialog boxes are in- 
voked from the menu. Win- 
Pro/PM reads in the resource 
script file and generates all the 


other files (C source code, head- 
er file, etc.) necessary to create 
an executable program. 

An editable file called 
SKELETON.PM contains all 
the boilerplate code, so you can 
make your own customiza- 
tions—with some care. For ex- 
ample, if there’s something you 
often do in a window procedure 
when a window is first created, 
you can add the code to SKEL- 
ETON.PM and it will show up 
in later code generations. How- 
ever, once you generate a pro- 
gram and make some changes to 
it, you can’t rerun WinPro/PM 
to re-create the program without 
losing these changes. 

Neither WinPro/PM nor 
CASE:PM comes close to the 
visual application building that 
some of us expect to character- 
ize programming in the 1990s. 
But both address the more im- 
mediate problem of providing 
needed help for programmers 
coming to terms with the Pre- 
sentation Manager. B 


DER SERVICE CAR 


BASIC FONT SET - $99.95 
Tymes Roman 


Helvenica 
Rockland 
Exchequer Script 


SANS SERIF FONT SET - $99.95 
Avant Guard 
Gibraltar 
Bongo Black 
Obelisk 


GLYPHIX3.0 


BASIC Il FONT SET - $99.95 BOOK FONT SET - $99.95 
Oxford Garamand 
Eterna Baskerton 
Classic Typewriter Palatine 
New York Deco Century 


DECORATIVE FONT SET - $99.95 FIXED FONT SET - $99.95 
University Ornate CoumLer 
Hanuscript Prestige 


Buckingham Letter Gothic 
Copperfield IBM Line Draw 


Quality, scalable LaserJet fonts generated o7--the-fZy in Microsoft Word & WordPerfect. 


Praised by PC Magazine’s editors and users alike, 
Glyphix 3.0 represents the state-of-the-art in font 
generation technology. 
A WordPerfect user on CompuServe ... 

“You do not have to build fonts, they are created as 
needed during printing, and it is quick. I am im- 
pressed, and I think this package takes WP50 to the 
next level for those of us not blessed with a postscript 
device of some sort. WOW!” 

PC Magazines’s editors compared the quality of 


Glyphix and Bitstream type and concluded that “... the 


difference is impressively small.” And easy to use ... 


“ With this new version, SWFTE International seems to 


have thought of every possible convenience.” 


So say goodbye to font files, hours of font file gen- 
eration and artificially high font prices and give all your 


documents that professional look, with Glyphix 3.0... 
the fastest and easiest font technology you can buy for 
WordPerfect or Microsoft Word. 


GLYPHIX BUSINESS SERIES FONTS 


e Scalable from 3 to 120 point. 

e Regular, bold, italic and bold italic versions. 

e Type effects including outline, shadow and more. 
e International characters and symbols. 

e A growing library of modern and classic typefaces. 


A SPECIAL INTRODUCTORY OFFER! 


Order the Glyphix Installation Kit for WordPerfect 5.0 
or Microsoft Word ($79.95) and any font set ($99.95) 
and get a second Business Series font set FREE! 


30 Da GUARANTE 
If you are not completely satisfied with the ati 


and quality of i ix fonts retum them with proof 
purchase within ine for your money back. 


Technical Requirements: Glyphix fonts require on IBM PC, AT, XT, PS/2 or compatible with 640kb RAM, hard 
disk,HP LaserJet Series Il (512K), LaserJet Plus (384K) or compatible printer, MS-DOS 3.0 or later. A Font 
Installation Kit is required for WordPerfect 5.0. 


Glyphix and Glyphix Business Series are trademarks of SWFTE Intemational, Ltd. Tymes Roman, Helvenica, Exchequer 
Script, Oxford, Etema, Classic Typewriter, New York Deco, Buckingham, Manuscript, Co rield, University Omate, 
fa ‘Guard, Gibraltar, Bongo Black, Obelisk, Garamond, ‘Baskerton and Polatine are tradenames and trademarks of 
Ae Intemational. All other products mentioned are trademarks or registered trademarks of their respective 
manutacturers. 
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dbPublisher Formats, Prints 
Documents from Database 
and Spreadsheet Files 


HANDS ON 
by Alfred Poor 


Few word processors, data- 
bases, or desktop publishing 
programs will let you produce a 
highly formatted page, with 
multiple columns, proportional 
fonts, and several typefaces 


gramming experience will have 
the easiest time learning and us- 
ing this program. 

Over the long haul, though, 
dbPublisher will save you time. 
Because it directly reads dBASE 
files, once you’ ve defined a re- 
port format, you can quickly 
print a new report any time 


Report - c:\dbpub\tutor\publist. rpt Be 


page settings... 


printer settings... 
finens Expression Detail 

publist.dbf... 
atalog.dbf... 


® headers... 
footers... 
® crosstabs... 
tats... 
@ detailo 
= DO 
header -1- 


where inspect et 

stash 1 

group t hefoneo, (RES 
print beforeg 
DO 


print... 
group GUALCHANGE 
print. beforeg 
DO 


quickly. But affording you that 
kind of typographic control over 
your output is the goal of 
dbPublisher, a $695 program 
from Digital Composition Sys- 
tems that formats database and 
spreadsheet information. 
Designed for database pub- 
lishing rather than desktop pub- 
lishing, dbPublisher is intended 
to hasten the production of fre- 
quently revised documents, 
such as catalogs, lists, form let- 
ters, and directories. But don’t 
expect to be productive within 
an hour of breaking the shrink- 
wrap: dbPublisher, even with 
its Microsoft Windows-like in- 
terface, is ademanding program 
to learn. I spent the better part of 
a day working through the tuto- 
rials and another half-day creat- 
ing my first report. Pull-down 
menus and pop-up windows 
will help as you create your doc- 
ument. Still, people with pro- 
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) STITLE{ARTICLETYP |: 


you ve updated the data ina 
dBASE table. dbPublisher can 
work with data from multiple 
data tables as long as they are re- 
lated by acommon field. 

The program can also read 


Software Graphics 

Graphics Software 
Product Review 
Product Review 
Product Review 
Product Review 
Product Review 
Product Review 
Product Review 


Best of 1987 
Product Review 


Software 


Integrated 


The Business of Words 
Product Review 


SlideWrite Plus 
Picture Perfect 
GrafTalk 
Nimbus 
GraphPlan 
GraphStation 
Micrograph 


Show Partner F/X 


Enable 1.1 


Lotus 1-2-3 files. Since you de- 
fine the ranges of cells to be 
used as part of the dbPublisher 
report definition, you do not 
have to rely on named ranges 
within your worksheet. Using 
the program’s File Selection 
window, you choose the files to 
be included in a document. 
Since dbPublisher will auto- 
matically convert files of differ- 
ent formats, you can use data 
from a dBASE file and a /-2-3 
file in the same document. 

dbPublisher lets you work 
all kinds of formatting magic, 
such as shading every other row 
of data, or sorting your report on 
the fly and then grouping the re- 
sults, and it can perform mathe- 
matical and logical calcula- 
tions. A WYSIWYG preview 
mode allows you to see your 
document, complete with page 
breaks, spacing, and leading, 
before you print it. 

In addition to offering 
SGML-style mark-up tagging, 
the program comes with 15 font 
outlines, which it uses to create 
any full point size from 4 to 96 
points, and supports 31 standard 
PostScript fonts. It offers a wide 
range of boxes, frames, rules, 
border styles, and shading op- 
tions and can import graphics in 
EPS) WiC POX, PEC, 
TIFF, HPGL, and .IMG for- 
mats. It also comes with a rou- 
tine that will automatically for- 
mat a Lotus 1-2-3 .PRN file. 
dbPublisher even prints bar 
codes based on information in 
your data file. 

All of this functionality (and 
more) will use up a lot of system 


resources. dbPublisher requires 


Publication List 


PC Magazine 


Yale Graphics 


PC Magazine 
Brightbill Roberts 


PC Magazine 
The Software Group 


Advanced Graphics Software 
Computer Support Corporation 
Software Solutions Inc. 

Media Cybernetics Inc. 

Chang Laboratories Inc. 


Willy Verbestel Inc. 
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di ublisher oe 
Digital Composition Systems, 
5W.NorthernAve.,2nd 
Heenix, AZ 85021: (602) 


List Price: $695 o 
seauli ee 640K RAM pk S 


publishing program that c 
create complex Susi! 
data from dBASE tables 

Lotus 1-2-3 worksheets. 

Requires a significant 
investment in learning time but 
pays off with handsome results. 
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1OMB of hard disk space and 
570K RAM after you load DOS 
and a mouse driver. You'll also 
need a fast machine to drive the 
program. Even running dbPub- 
lisher on a 20-MHz 386 ma- 
chine gave me plenty of oppor- 
tunities for coffee breaks while I 
printed documents. Digital 
Composition Systems recom- 
mends an AT as the minimum 
configuration; you’ll want it to 
be faster than 8 MHz. 
dbPublisher is a good solu- 
tion for people who have to for- 
mat, revise, and print complex 
reports based on often-changing 
information. Its power and re- 
sults are nothing less than re- 
markable. a 
dbPublisher 
_ lets you 
produce Tj 
reports, like 
_ thissample _ 
_ document, 
_ with multiple. : 
- columnsand ~ 
Z _ several fonts 
and © 
-_typetaces, 
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02/25/86 


"Acma delivers power and value!" 


m 45-Day Money Back Guarantee 
m@ 2 -Year Warranty: 


@ Leasing Available. 


@ Toll-Free Technical 


All 286 and 386 computer systems are compatible with MS-DOS, PC-DOS, OS/2, UNIX, XENIX, and Novell 


ACMA XT/10 
Turbo System 


8088 CPU running at 4.77/1OMHz 
(keyboard switchable) 

640K RAM 

5.25" 360K floppy drive 

Dual floppy controller 

Eight expansion slots 

Supports 8087 math coprocessor 
Turbo/reset buttons, keylock & LED 
indicators on front panel 

84-key keyboard 


$495 


Monitors 


Samsung 15" Full-Page 
& Video Card 

Samsung 14" CGA 
Samsung 14" EGA 
Samsung 14" VGA 
Samsung 14" SyncMaster 
NEC Multisync - 2A 
NEC Multisync - 3D 


$629 
$219 
$325 
$365 
$425 
$495 
$645 


Video Cards 


ACMA mono/graphic $45 
ACMA color/graphic $45 
ACMA EGA 640x480 $145 
VGA-16 by Paradise $265 
Video-7 VEGA VGA $195 


I/O Cards 


286 I/O (S/P/G) $45 
286 HD/FD controller $109 


ACMA Diskless 


Workstation 

Intel 80286-12 CPU running at 
6MHz or 12MHz 
640K RAM 
Built-in Ethernet interface 
Remote Boot PROM 
Parallel & serial ports 
Upgradeable to a full function PC 
Two half-height drive slots 
Low profile case w/ power supply 
Five expansion slots 

- Enhanced 101-key keyboard 
Supports 80287 math coprocessor 


Hard Drives 


Toshiba (Novell Certified): 
44MB/25ms 


72MB/25ms 
1SOMB/25ms 
Seagate 
Miniscribe 


$425 
$595 
$1,195 
Call 
Call 


Floppy Drives 
360K $75 
720K, |.2MB or 1.44MB $85 


Printers 


Panasonic 1080 $179 
$339 


Call 


Panasonic 1124 
Epson 
Call for other models. 


ACMA 286/12 
Desktop System 


Intel 80286-12 CPU running at 
6/12MHz (keyboard switchable) 
512K RAM, expandable to 8MB on 
system board 

0 wait state w/ page mode 
interleaved arrangement 

Shadow RAM for system & video 
BIOS relocation 

Five 16-bit & three 8-bit slots 

200 watt UL, CSA & TUV approved 
power supply (110V/220V) 
ROM-based setup 

Supports EMS/LIM 4.0 

Supports 80287 math coprocessor 
Choice of 1.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk 
drive controller 

Parallel & serial ports 

Enhanced 101-key keyboard 
ACMA 286 utility software 


286/10 $745 


ACMA 286/16 


Executive System 


Harris 80286- 16 CPU running at 
8/16MHz (keyboard switchable) 
512K RAM, expandable to 8MB on 
system board 

0 wait state w/ page mode interleaved 
arrangement 

Shadow RAM for system & video 
BIOS relocation 

Five 16-bit & three 8-bit slots 

200 watt UL, CSA & TUV approved 
power supply (1 10V/220V) 
ROM-Based setup 

Supports EMS/LIM 4.0 

Supports 80287 math coprocessor 
Choice of 1.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk drive 
controller 

Parallel & serial ports 

Enhanced 101-key keyboard 

ACMA 286 utility software 


$995 


: 40MB/28ms 
—80MB/28ms _ 


286 /20 $1,095 


Vertical Case Option Add $195 


with a two year warranty* 

i ** leasing is available fo 

wire transfer. Personal che 
: for Visa or Mastercard purch 


ACMA 386/20 


Professional System 


Intel 80386-20 CPU running at 
16/20MHz (Keyboard switchable) 
IMB 32-bit high-speed RAM, 
expandable to 16MB (8MB 32-bit 
on system board) 

0 Wait State w/ page mode 
Interleaved arrangement 

Shadow RAM for system & video 
BIOS relocation 

Supports EMS/LIM 4.0 

Supports Weitek, 80387 & 80287 
Two 32-bit, four 16-bit & two 8-bit 
expansion slots 

200 watt UL, CSA & TUV approved 
power supply (110V/220V) 
ROM.-based setup 

Extended BIOS functions to enable 
or disable shadow RAM, EMS & 
interleaved mode 

Choice of 1.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk 
drive conntroller 

Parallel & serial ports 

Enhanced 101-key keyboard 
ACMA 386 Utility Software 


ACMA 386/25 


Business System 


Intel 80386-25 CPU running at 
16/25MHz (Keyboard switchable) 
1MB 32-bit high-speed RAM, 
expandable to 16MB (8MB 32-bit 
on system board) 

0 Wait State w/ page mode 
Interleaved arrangement 


Shadow RAM for system & video 
BIOS relocation 

Supports EMS/LIM 4.0 

Supports Weitek, 80387 & 80287 
Two 32-bit, four 16-bit & two 8-bit 
expansion slots 

200 watt UL, CSA & TUV approved 
power supply (110V/220¥V) 
ROM-based setup 

Extended BIOS functions to enable 
or disable shadow RAM, EMS & 
interleaved mode 

Choice of 1.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk 
drive controller 

Parallel & serial ports 

Enhanced 101-key keyboard 
ACMA 386 Utility Software 


$1,895 


Acma Computers, Inc., 117 Fourier Avenue, Fremont, California 94539 Corporate Office 415 - 623 - 1212 Fax 415 - 623 - 0818 


word processing, 
dont settle for~ 


Perfect. 


The trouble with WordPerfect*is,some- annotations right on a; ORIN NOES aE 

Bs ys S © P Icn requires fewer Icroso ord- 
times it isnt. Not when you compare it to document, then you | 
. our new Microsoft® Word can merge and collect | 


| | Ttalicize Word Pe dea 
| | ChangeFontandSize | 6 | 
|_| Add Footer 


all the comments. 
WordPerfect? No 


Nord Perfect nae : 
hours ee _. version 5.0. Not when you 


consider that with Word 


ni Laranesbin devia ons 
PRN Krams Sader Ane 
Ones Ia tas 


one _, 20, youll pump out your comment. a 
me clay-to-day jobs quicker, You cam also ee 
easier, even smarter than sort,list, search and wit new Word 50you'l do about 50% 
fe you ever thought pos- archive files across ee 
sible. On your IBM’ PC multiple directories, on your PC or across 


a network, thanks to 
the Word 5.0 document 


Introducing new Microsoft 
Word 5.0. When Perfect just 


isn't good enough. ‘Tt doesnt get management and 
much simpler than this. retrieval system. 

Example: With Word 5.0 Or incorporate 
you can choose commands by part, or all of a Lotus? 
either using simple speed keys | 1-2-3? Microsoft Excel 
or just selecting from a menu. or Microsoft Works 

You can tab, delete, italicize, fs re» anno wot tmes woner spreadsheet into aWord 
move, change font and size, TEE eect document. And then 
even cut and paste with about is what you want. Before you print it update it. In seconds. 


00% fewer keystrokes than you-know-who. 
Your workgroup can even make any 


All of which is reason enough to try new 


Word 50, But for those who need a little more 


Output printed by the Hewlett-Packard® LaserJet Series II® printer. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft logo are registered trademarks, and Making it all make sense is 
a trademark of Microsoft Corporation. IBM isa registered trademark of International Business Machines Corporation. Hewlett-Packard and LaserJet Series II are registered trademarks of Hewlett-Packard Company. Lotus 


convincing, picture this: Outline View 
When creating longer documents, Outline 
View lets you switch 
to a view of headings 
only. Which means you 
can see the structure 


pSfumeDiesteoty Of vour entire docu- _closer to perfection? 


word processor on the market. 


Who won? In a word, Word. ment, and reary ange it 
just by rearranging your ‘headings. 
We could go on and on with more 


and 1-2-3 are registered trademarks of Lotus Development Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. Customers in Canada, call (416) 673-7638. Outside North America, call 


Oo Midwest : 


longer be using Arbor shoes simply to climb 
‘to get there. 


-—a shoe that goes quite a few steps further 


‘Made of Italian leather with a rubber sole, 


Text, graphics, fonts, annotations. Faster, simpler cleaner. Compliments of new Microsoft Word 5.0. 


REPORT TO THE FIELD 


Shoe enough 


_. Arbor Footwear comings and goings: Jim Dearing bonnes V.P. Design for Arbor 
- Evening and Dress wear. Greg Vroonas moves from Peoria to marketing in Miami. 
_ Joan MacArthur and Lisa Doan become account se eet and media Peon 
respectively. 7 sls <. 


Sales per region 


Across the board it looks like the South once again led A in FY ’88. With the 


continuing pump craze those figures should maintain, if not improve. 74"™ It’s 
- important not to let the other areas such as Northeast and Midwest fall. 


‘Style: : Dress Sport Career Casual 
| Evening cel Weekender Tailor made Trouser tip 
Midnight moccasin Kickaround - _ Ladies wingtip Loafer 
Twilight tocless Runner up — M.B.A.-bound Special spectator 
Price: . $150-$350 $85-$125 $120-$250  $90-$150 


Young professionals use Arbor Walker to commute. 
Soon, young professional women will no 


the corporate ladder. They'll be using them 
This fall we're introducing the Arbor Walker © 
than the now-accepted but unattractive 


tennis shoes women have been wearing to 
and from work. 


the Arbor Walker is the perfect combination 
of style and durability. 


‘Arbor Wales segs eee 


- Look for promotional materials and carrying cases in early September. Our ee 


se is: “Women don't have to sacrifice looks for comfort.” 


SALES FORECAST FOR 1989 Types af choes: Summer/PaliHoiday/Sondg 


Ist quarter 2nd quarter 3rd quarter. 4th quarter 


Dress 95,000 87,000. —-120,000 60,000 

Career 40,000 82,000 60,000 90,000 

Casual 120,000 85,000 75,000 80,000 

Sport 135,000 60,000 90,000 87,000 

TOTAL: 390,000 314,000 =s«345,000 «317,000 
_» TRidgley C, 9/27/88, 4:32 PM - 


= let's discuss forecast for media debarisnt eeusion 
2him W188, 1:15 PM 
Figures . for Northeast and Midwest should | be calculated spay 3 id-montb 
let's catch them before they fall with promo. 


(206) 882-8661. Software Digest rating from April 1989 issue. This offer valid only in the 50 United States. 


advantages. But your best bet is to call for a 
convincing demo at: (800) 541-1261, Dept. 
J62. After you call us, try calling WordPerfect 
for a demo. Run both, our Word against 
theirs, head to head, and then ask yourself: 
Which one brings your word processing 


Making it all make sense: 


2 Ninelsics 


he more invaluable your data is to you, the more you'll 

value Verbatim® Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. That's 15 
times the industry standard. 

Then consider that Verbatim 
DataLifePlus™ and DataLife HD 5)4” 
disks were the first floppies to be factory formatted. 

Verbatim also gives you plenty to consider when it comes to 
data protection. After all, nearly 50% of all computer users have 
lost time and money due to accidental data loss. That’s why 
Verbatim offers advantages like DataHold™ and DataHold II 


spate 
att 


anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 
For the world’s ultimate data protection, DataLifePlus floppies 
have an exclusive DuPont Teflon® coating. So fingerprints and 
: spills can be easily wiped from the 
See §€= recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 

8,’ 5¥4” and 3%” diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589. 


® Teflon is a DuPont registered trademark. 
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First Looks 


Hotshot Presents: A Back-to-Basics 
Approach to Presentation Graphics 


HANDS ON 
by Robin Raskin 


Many PC presentation graphics 
programs try to be all 
things—charting, drawing, and 
presentation tools—to all peo- 
ple. Not Symsoft’s Hotshot 
Presents. The $349 program 
takes a back-to-basics approach 
to presentation graphics, con- 
centrating on the textual struc- 
ture and organization of a pre- 
sentation rather than on charting 
or drawing. 

In fact, Hotshot Presents 
doesn’t offer charting or draw- 
ing tools of its own, which 
means that you’ ll have to import 
graphics and spreadsheet data 
from other applications once 


you ve organized your show. | 


Instead, the program is opti- 
mized for on-screen presenta- 
tions, offering you such tech- 
niques as the ability to reveal 
individual items in a timed se- 
quence or to highlight a specific 
item. 

Though it’s not a Microsoft 
Windows application, Hotshot 
Presents does a fair Windows 
impersonation, using the 
mouse, a single command line 
with pull-down menus, and dia- 
log boxes to guide you through 
creating a show. 

Following the example of 
many Mac presentation pro- 
grams, including Aldus’s Per- 
suasion and Symantec’s More 
IT, Hotshot Presents uses a pow- 
erful bidirectional outliner to 
produce the backbone of the 
presentation. You enter text into 
the outliner and create a slide 
template specifying the general 
attributes of your show. The 
outlined text is brought into the 
template, automatically trans- 
formed into an attractive word 
slide. 

Hotshot’s template editor 
lets you create and apply the 
global attributes of a show, in- 
cluding border and background 
information, text size and place- 
ment, and bullet design. With 


the program’s slide editor, you 
can change a word or insert a 
new slide; the outline is adjusted 
accordingly. Slide-editing tools 
let you modify colors, borders, 
fonts, and layout information on 
a Slide-by-slide basis. The fonts 
are built into the program, and 
while they are not especially 
plentiful, they’ll suffice for 
most presentations. Hotshot’s 
16-color palette is sufficient but 


not terribly exciting. 

In addition to letting you cre- 
ate bulleted text slides, the slide 
editor lets you produce table and 
relatively simplistic organiza- 
tion charts. The fatal omission 
from the program’s well-imple- 
mented outline-to-slide ap- 
proach is that it can’t import text 
or outlines created with other 
word processing programs. 

Although Hotshot is strong 
on producing bullet charts, it is 
less facile at handling other 
chart formats. Similarly, the 
program can import Lotus ]-2-3 
spreadsheets, but it doesn’t let 
you modify them. As a result, 
their presentation is functional 
but not especially stylish. But 
the program does attempt to 
map captured images to a de- 
fault color palette to help ensure 
that they maintain a consistent 
look with those created within 
Hotshot Presents. 


What the program lacks in 
dealing with different chart for- 
mats and modifying external 
images, it makes up in handling 
graphics during presentations. 
You can incorporate graphics as 
overlays or underlays superim- 
posed with text, as well as size 
and lock them into windows. 
One unusual graphics feature al- 
lows you to display on-screen 
an icon representing graphic or 


spreadsheet information that, 
when clicked on, brings up the 
associated image. Another 
noteworthy feature is Hotshot’s 
interactive window, which lets 
you pan and zoom in on images 
while you’re giving your pre- 
sentation. 

Hotshot Presents accepts 
imported graphics in several bit- 
map file formats (.PCX, .IMG, 
TIFF, .MSP, and MacPaint) 
and two vector formats (.PIC 
and .CGM). The importation of 
bitmap files appears to work 
flawlessly, although the pro- 
gram couldn’t recognize some 
flavors of .CGM. But when im- 
port techniques fail, Hotshot’s 
screen-capture utility, Grab, 
should work. (Grab is also the 
linchpin of Symsoft’s Hotshot 
Graphics, a graphics capture 
and translation utility.) 

Once you’ve crafted the 
pieces of your presentation, you 


string them together using Hot- 
shot’s show editor, which al- 
lows you to specify how long 
each slide will be displayed and 
what transitional effects will ap- 
pear between slides. Tools in- 
clude 11 built-in special effects 
and directional sequences. Af- 
ter everything is in place, a Run 
Show facility displays the pre- 
pared show. 

Rendering your slides in 
hard copy is not Hotshot’s best 
shot, since the screen displays 
raster images. The program 
supports most popular laser and 
dot matrix printers and the Hew- 
lett-Packard PaintJet. You can 
print an outline of your show, 
create speaker’s notes (replete 
with smaller images and annota- 
tions), and com- 
bine images on a 
page for audi- 
ence handouts. 
Although the 
program sup- 
ports the Polar- 
oid Palette film 
recorder, it 
doesn’t support 
high-resolution 
film-recorder 
devices, since 
these require 
vector output. 

Thanks to 
large-screen 
monitors, re- 
mote-control de- 
vices, and LCD 
panels, the PC is gaining respect 
as a presentation medium. Hot- 
shot Presents adds momentum 
to this cause by being easy to 
use and producing impressive 
results. a 
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Intel Above 
Board Plus 8: 
14 Almost- 
Cheap Megs 
Of EMS 


HANDS ON 
by Edward Mendelson 


Depending on your point of 
view, Intel Corp.’s new EMS 
board, the Above Board Plus 8, 
is either overpriced or a bargain. 

It’s a bargain because it lets 
you use megabit DRAM chips 
to stuff SMB of EMS RAM into 
a single slot. These chips are 
now the cheapest form of mem- 
ory you can find, with prices 


plummeting below $125 per 
megabyte. With an optional 
piggyback card, you can add 6 
more economical MBs, while 
giving up half of an adjacent 
slot. 

But the list price of the 
Above Board Plus 8, $1,495 
with 2MB of RAM installed 
($50 less if you don’t want the 
serial and parallel ports), seems 
to be based on last year’s RAM 
prices of $500 per megabyte. 
The piggyback, at $1,445 with 
2MB of RAM installed, is 
equally high priced, although 
all these prices are certain to 
drop before long. 

In the PC Labs benchmark 
tests, the Intel board performed 
at the top of the scale in EMS 
memory reads, but because In- 
tel doesn’t use alternative hard- 
ware register sets in its imple- 
mentation of the LIM 4.0 
standard, the board was among 
the slowest we’ve seen at mov- 


The Intel Above 
Board Plus 8 crams 8MB of EMS RAM into one 
slot. You can add an extra 6MB with an optional piggyback board. 


ing data in and out of EMS 
memory for DESQview- or 
Microsoft Windows-style task- 
switching. To its credit, its one 
of the few boards that perform 
flawlessly on the EMS compati- 
bility test. 

The Above Board Plus 8 
normally uses one of the 16-bit 
slots of an AT or compatible, 
but it also works in an XT’s 8- 
bit slot. As is usual with Intel 
boards, installation is just about 
effortless. Nevertheless, the 
Above Board Plus 8 comes with 


plenty of detailed help screens 
and a lucid manual. The board’s 
finish and workmanship is fine 
enough to be called craftsman- 
ship. @ 
List Price: Above Board Plus 8, 
with 2MB RAM, $1,495; without 
serial and parallel port, $1,445; 
6MB piggyback with 2MB RAM, 
$1,445. Requires: Any 8-bit or 
16-bit slot. Intel Corp., PCEO, 
5200 NE Elam Young Pkwy., 
Hillsboro OR 97124; (800) 538- 
3373, (503) 629-7534. 
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Conven- 


tional to ae to 


128K records 


_ Performance Times 
___ (Times given in seconds) Conventional | Conventic 5 


_ Conven- - | 
Expandedto tionalto ~—_—'tionalto Expanded to 


‘al Expanded’ Expanded 


Above Board Plus 8 - 4.67 
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Here's why: Omnikey puts the keys where 
trained fingers expect to find them. The F 
Keys are on the left—far easier to hit 
Control or Alt the way most people learned 
and hands down the most logical format. 
The ESC key is next to #1 on the top row; 
CTRL is next to A with SHIFT and ALT keys 
stacked below—just where they belong. 


OmniKey/102’s Click/Tactile touch has been 
hailed as superior even to the IBM key- 
board. It’s crisp, tactile and much less noisy. 
Weighing in at about five pounds, the 
OmniKey/102 has a solid steel base and 
rubberized legs so it sits on your desk to 


stay. No sliding around as with other 
keyboards! 


Every month, thousands of keyboard 
users discard those mushy bargains that 
come with most systems—clones and big 
name brands as well— and buy OmniKey. 
Phone Northgate now...we'll 


“If (a computer system) won't accept a 
Northgate keyboard, | won't buy it...on 
a subjective 1-10 point scale of mush 
to well-defined feedback, | would rate 
the Compaq keyboard as a 1, an IBM 
keyboard as an 8, and a Northgate 
102 keyboard as a 10.’ : 


—Burton L. Alperson 
Andrew Seybold’s Outlook on 
Professional Computing 


“The feel of the OmniKey/102 is as 
close as you’re going to get to the 
IBM standard without having the real 


thing. —Donald P. Wilimott 
PC Computing 


“Run, scramble, hustle, bustle, get 
yourself onto the phone and order this 
keyboard. Don’t settle for anything 
less...(Northgate’s) new CT/102 
keyboard does everything right. | 
would not purchase any other 
keyboard. Period.’ 
—Woody Liswood 
Microtimes, Nov., 1988 


ACTUAL SIZE 
203/3 x 7"/4 


Simply... 
the Finest! 
OMNIKEY/102 


“... the Omnikey/102...is the keyboard 


| use! —dJohn C. Dvorak 
PC Magazine, Dec. 13, 1988 


“Although most computers come 
equipped with some sort of keyboard, 
you should replace it immediately with 
Northgate’s OmniKey/102. It has the 
best feel, touch and layout of any 
keyboard we know, period.’ 


—Sally & Daniel Grotta 
The Robb Report, Feb. 1989 


“...12 function keys on the left where 
God intended them...revolutionary 
and much needed...Better than any 
replacement keyboard...duplicates the 
responsiveness and tactile feedback 
of the original IBM keyboard...A viable 
alternative to IBM’s own model... 
durable, well-designed, sensible and 
has just the right feel... Garry Ray 


PC Week 


UNQUESTIONA 


have your OmniKey on its way 
_ in just a few days. 
OmniKey is compatible 
_ with: Most PC, XT, AT and 
. 386 IBM Compatibles 
including Compaq, AST, 
Everex and most Zenith 
Models. IBM PS/2, Dell, 
AT&T 6300 require 
adapters at extra cost. 


BLYTHEBEST® @ 
YOU'VE EVER SPENT FOR 


COMPUTER EQUIPMENT! 


NORTHGATE 
COMPUTER 
SYSTEMS 


13895 Industrial Park Blvd., Suite 110 
Plymouth, Minnesota 55441 


Phone Toll Free 800-526-2446 


HOURS: Mon-Fri 7am-8pm, Sat. 8am-4pm central 


Yes. Ship my OmniKey/102 order(s). | 
understand | may use it for 10 days and 
if | wish, may return it for full product 
cost refund. | agree to pay for freight 
both ways. 


Compatibility Notes: Requires stan- 
dard 5-pin circular connector as on 
most IBM standard computers and 
compatibles. 


Northgate will accept COD and pur- 
chase orders from credit-worthy 
buyers for quantities totaling $500.00 
or greater. For quantity prices phone 
our corporate headquarters 612- 
553-0734. 


FAX orders to 612-553-1695. 


* SHIPPING: Allow 5 days for order 
processing before shipment. There- 
after, shipments can be: 


w@ UPS Ground add $7.00 ea.: allow 
2-3 weeks for delivery. 

m@ Overnight Air add $25.00 ea. 

w Second Day Air add $12.00 ea. 

OmniKey/102 and Northgate are trademarks of Northgate 

Computer Systems. All other products are trademarks 

and/or registered trademarks of their manufacturers. 


Copyright. 1988 Northgate Computer Systems. 13895 
Industrial Park Blvd.. Suite 110. Plymouth. MN 55441. 


Name a oe Sako eee 


Cornpany oo as 
Ship to (Address) — 
City ~~ = olale: = Zip 
Phone eter ne ei Oo eee 


Computer Brand & Type ~——_ 
QTY. ITEM _ SHIPPINGE TOTAL 
Omnikey/102 $99.00 | $ 


C/T 101 $99.00 
AT&T 6300 $124.00 


PS/2 Models 
(add for ea.) $25.00 


“TOTAL OF ORDER 


Prepaid amount enclosed $ ———— 
Please charge to my: 0 Visa 0 MasterCard 
Card No. ~ 
Signature of Cardholder ~~ 


Expires __. 


(My signature authorizes a charge to my account 
or the above merchandise prior to shipping to 
initiate processing of my order.) 

PCM889 
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Ventura Publisher Files Managed from the Inside 


HANDS ON 
by Edward Mendelson 


If you prefer the menu-driven 
gardens of Ventura Publisher to 
the command-line deserts of 
DOS, Desktop Manager will let 
you manage your documents in 
comfort. New Riders Publish- 
ing’s $99.95 program is de- 
signed to let workgroups keep 
track of complex publishing 
projects without leaving the 
Ventura environment. 

Desktop Manager offers 
three sets of functions, each a- 
vailable at the press of a hotkey: 
document control, file manage- 
ment, and timed backup. 

Document control lets you 
review or print a detailed revi- 
sion history of a Ventura docu- 
ment. It also gives you a list of 
all the document’s component 
files and a list of the formats as- 
sociated with each tag in its 
style sheet. Users’ initials are 
automatically attached to the 
files they work on, because 


Personal 
Measure 
Diagnoses 
Performance 
Bottlenecks 


HANDS ON 
by Winn L. Rosch 


When you start scheduling your 
coffee breaks to coincide with 
spreadsheet recalcs or database 
sorts, it’s time to think about up- 
grading your system for more- 
reasonable performance. But 
where do you start? Do you 
need a whole new system witha 
faster processor and memory, 
perhaps even a 386? Or would a 
fast hard disk be a better buy? Is 
your printing load heavy 
enough to justify the cost of a 
speedy laser printer? How can 
you know for sure? 
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Desktop Manager makes you 
enter your initials each time you 
Start a Ventura session. 

File management lets you 
move, copy, rename, or delete a 
document’s files while automat- 
ically making sure that Ventura 
knows how to find all the files it 


DOCUMENT CONTROL 
Publication: 
Chapter: 

Roll Revision: 


Revision: 


Last Rev Chance: 
Date Created: 


_flext 


_ Desktop Manager 
_ adocument withn 


Personal Measure from 
Spirit of Performance will tell 
you. Unlike benchmark-testing 
programs, this $69.95 perform- 
ance-evaluation package does 
not quantify or grade the per- 
formance of a single part of your 
system. Instead, it monitors the 
software you run most often to 
determine which system re- 
sources are tapped most fre- 
quently and, therefore, in which 
area a performance improve- 
ment would be especially help- 
ful—microprocessor, disk, 
printer, or serial device. 

A TSR (terminate-and-stay- 
resident program), Personal 
Measure hides in the back- 
ground, tracking system func- 
tions through interrupt use and 
logging the calling program and 
time of each interrupt triggered. 
A separate analysis program 
tabulates the results and pre- 
sents an on-screen or on-paper 
graphical display of resource 
usage and a chart summarizing 
the results. The program some- 


needs. Timed backup does ex- 
actly that, in intervals of 5, 10, 
15, or 30 minutes and beeps a 
warning 30 seconds before it 
saves your work to disk. All this 
takes away only 9K of RAM 
from the memory available to 
Ventura, and it doesn’t mess 
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times annotates possible prob- 
lems, such as fragmented files. 
With one look, you can identify 
the anchor holding back your 
system’s performance. 

Personal Measure’s docu- 
mentation is exemplary. While 
the program is easy enough to 
use, you'll probably want to 
read the instruction booklet for 
its discussion of the program’s 
operation, its evaluation of vari- 
ous benchmark tests (including 
those used by PC Labs), and its 
valuable performance-improve- 
ment hints. 

Incompatibilities proved 
few. Personal Measure and 
SideKick are not the best of 
friends (a point that is docu- 
mented), but because this is not 
the sort of program you’ll use 
every day, such shortcomings 
can usually be overlooked. 

Although recently updated 
to work with NetWare and Ban- 
yan’s VINES as well as Net- 
BIOS systems (the version 
number was not changed), Per- 


around with your Ventura con- 
figuration files. 

Choosing between Desktop 
Manager and its closest com- 
petitor, System Network Archi- 
tects’ VPToolbox Advanced 
Edition, a $149 file and docu- 
mentation manager for Ventura, 
isn’t an easy task. VPToolbox 
has powerful style-sheet-editing 
functions you won’t find in 
Desktop Manager. But Desktop 
Manager offers timed backups 
and revision-tracking for work- 
groups, and it can be used from 
within Ventura Publisher. De- 
pending on the functions you 
need, either program expertly 
performs tasks that Ventura it- 
self ought to know how to do by 
now. z 
List Price: Desktop Manager, 
$99.95. Requires: 8K RAM, 
Ventura Publisher 1.1 or later, 
DOS 2.1 or later. New Riders 
Publishing, P.O. Box 4846, 
Thousand Oaks, CA 91359; 
(818) 991-5392. 
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sonal Measure still needs a little 
polish. For example, the few 
extraneous numbers that occa- 
sionally appear.in the status dis- 
play should be banished. 

Personal Measure can en- 
hance anyone’s diagnostics ar- 
tillery. While its price is mod- 
est, many people may still find 
it somewhat costly for analyz- 
ing a single setup. On the other 
hand, if you need to evaluate the 
performance of several or even 
hundreds of systems, you’! find 
your dollars well spent. a 
List Price: Personal Measure, 
$69.95 (5%-inch disk); $74.95 
(32-inch disk). Requires: 256K 
RAM; floppy disk and hard disk; 
graphics adapter (Hercules, 
CGA, EGA, or VGA) for on- 
screen graphical display; HP 
LaserJet, Epson, or IBM 
graphics printer for graphics 
output; DOS 2.0 or later. Spirit of 
Performance Inc., 73 Westcott 
Rd., Harvard, MA 01451; (508) 
456-3889. 
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hy waste time doing your finances? 

Quicken slashes time and effort 

every month...perfectly organizes 
your finances...and provides instant insight 
into your money matters. 


Breeze Through Financial Chores 


Quicken takes the drudgery out of routine 
finances. It automates everything from bill pay- 


ing to bookkeeping...reconciliation to reporting. 


Quicken does in minutes what used to take hours. 
Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds, Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for r .:’*ng. Or, pay your bills using 
CheckFree% the nation’s electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 


A Bigger Picture with Smaller Effort 
Quicken automatically organizes your 

finances. Imagine always knowing how much 
money you have...and exactly where it’s going. 
At the press of a button, Quicken generates 
insightful reports such as Income and Expense, 
Cash Flow, Budget vs. Actual, Balance Sheet/ 
Net Worth, Job Costing, and more. 


Relax at Tax Time 
Stop dreading tax time. Quicken keeps 
important tax data at 
your fingertips auto- 


Say Goodbye to Financial Hassle! 


Long fedium 


NEW VERSION 3.0 


2 
sen 
ue 


Hello, Quicken 


The World’s #1 Best Seller Try Quicken FREE for 30 Days 


Quicken is the best selling business and per- Order from the coupon below, and if you’re 
sonal financial software in the world. Bill Howard not completely satisfied for any reason, simply 
of PC Magazine (December 27, 1988) return it for a full no-questions-asked refund. 

says, “Quicken is about as So, why wait? Say good riddance to financial 
exe ~=—- good as software gets— hassle, and order Quicken today. 


68-ZI-1 Ssoy “g [Ned 


sane ce rful, affordable and nas : 
11988: ee eee Send in the coupon, or call 
eee iene 1-800-624-8742 U.S. and Canada. 


x *” playwright (“Mame”) Robert 
or THE year E. Lee remarks, “This astonishingly 
simple program. ..is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeeping” 


$5995 


No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, yow’re up and 
running in minutes. That’s because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. Quicken doesn’t 
change how you do your finances, 
only how fast you finish them. 


Powerful Business Features 


Over half of Quicken’s cus- 
tomers use it for small business 
bookkeeping. Quicken pro- 
duces financial statements such 
as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash flow, and tracks A/R, A/P, payroll, jobs, 
clients, properties, and more. 


Ve I want to say -pabodive to financial hassle and try Quicken. 
ES, If I’m not completely satisfied, I may return it within 30 days 
for a full bind Quicken Version 3 for IBM and compatibles, U.S. $59.95, 
includes free shipping by air. California residents, please add sales tax. 
For coupon orders, allow 10 days for delivery (longer to Canada). 


Mr. / Ms. / Miss / Mrs. / Dr. (please circle) 


matically. In seconds, FAR MORE THAN A CHECKWRITER | spECIFICATIONS Name 
YOU cal punt an Quicken is now even easier, faster, and Fee NS SASH. econ a syinphony Sue Address 
itemized list support- offers 50 new features, including: Quattro? Excel? ae es ot 
ing your deductions. ¢ New credit card, cash, asset, and Hardware Compatibility: All IBM® PC, XT, AT? PS/2° and 
Els Quicken las liability accounts for a complete | Werks with your printer and monitor we guarantee sl A 
directly to top selling financial picture. peer Capacity: Unlimited number of bank eeseaie andk™ Quicken Version 3 and IBM and compatibles O5'%4"disk 0 342" disk 
: ¢ Now combines information from a transactions (subject to available disk space). Maximum 
ye a Buoe accounts into consolidated reports amounts to $9,999,999.99. Preferred payment method (check one) 
ax and j.K.Lassers : : Other: Unlimited FREE technical support. Not copy- . Dol 
Y I Tax? ¢ New reports, including Tax Sum- protected. Checks are preapproved by all financial institu- Ci Check enclosed (no purchase orders or o upiease) 
our Income 1ax. mary and Net Worth/Balance tions in the U.S. and Canada. Sample checks and order O Visa OC MasterCard CO American Express 
reports... form in Quicken package. Also available for Macintosh and CuraiNa: Exp. Date 
; Apple II (feature sets vary). 
- New wallet-size checks CheckFree Electronic Bill Payment: Pays all bills. Works with 
¢ Variable monthly budget report all US. financial institutions. Modem and software required. Sfcatente 
A Special offer available in the Quicken package. A service TEAS. 
Data tuner a acex pert f Bae Mail to: Or, call: 1-800-624-8742 in US. 


¢ Canadian dates and tax categories 
¢ Links with CheckFree™ the nation’s 
electronic payment system 


of CheckFree Corporation. 
and Canada for charge card orders. 


“Intuit 


540 University Ave. 
Palo Alto, CA 94301 


Current Quicken users: 
To upgrade, call the 800 number above. 


G-PC08 


Quicken is available at most computer and software stores. 


First Looks 


SmartWin: 
Better File 
Management 
For Microsoft 
Windows 


HANDS ON 
by Edward Mendelson 


SmartWin has almost all the 
smarts that Microsoft Windows’ 
MS-DOS Executive screen 
should have but doesn’t. Rom- 
berg & Romberg’s $79 file 
manager completely replaces 
Windows’ standard menu with a 
screen that looks almost identi- 
cal to the MS-DOS Executive, 
until you notice that it lets you 
get a lot more done with a lot 
less work. 

SmartWin’s main program, 
SEXEC.EXE (short for Smart 
Executive), brings the conve- 
nience of DOS file managers 
like X-Tree into the world of 
Windows. 

You can tell SmartWin to 
warn you before overwriting 
files, or you can make it refuse 
to overwrite a newer version of 
a file with an older one. It can 
rename directories, and it lets 
you view files or change their 
dates or attributes. It lets you 
move around your disk by shim- 
mying down a graphic directory 
tree and then using ‘‘accelera- 
tor’’ keys to jump back to the 
root with a single keystroke. 

Unlike the MS-DOS Execu- 
tive, SmartWin lets you limit the 
files listed on-screen by date or 
attributes, and it lets you sort 
them in all possible ways. It 
helps you make sense of sprawl- 
ing directories by automatically 
marking files whose extensions 
are listed in WIN.INI. When 
you've marked a group of files, 
you can launch an application 
that will automatically act on 
one or all of them. 

Compared to Wilson Win- 
dowWare’s CmdPost, Smart- 
Win has vastly richer file-man- 
agement functions. But where 
the two programs overlap, 
CmdPost is the more elegant. 
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For example, both programs let 
you add a list of selected appli- 
cations to their own menu, but 
only CmdPost can automatical- 
ly change to the application’s 
subdirectory before running it. 
If you manage files from DOS, 
stick with CmdPost. If you want 
improved file-management ca- 


PC-S/G Library 


: 16 
Files : 176 
Bytes : 5,898,317 


pabilities under Windows, get 
both. a 
List Price: SmartWin, $79. 
Requires: 16K RAM, Microsoft 
Windows, DOS 2.0 or later. 
Romberg & Romberg, 6938 Briar 
Cove, Dallas, TX 75240; (214) 
934-2025. 


CIRCLE 433 ON READER SERVICE CARD 


Offers 


Thousands of Programs for 
Less Than 50 Cents Each 


HANDS ON 
by Lori Grunin 


The PC-SIG Library on CD- 
ROM perfectly illustrates both 
the possibilities and the pitfalls 
of filling a disk with 600-plus 
MB of data. For $495, you can 
have thousands of the PC-Spe- 
cial Interest Group’s popular 
and little-known shareware pro- 
grams and templates to browse 
through and play with. That is, 
if you have the patience for the 
slow and clunky WordCruncher 
search interface, PC-SIG’s less- 
than-helpful program listings, 
and a CD structured for the con- 
venience of the seller rather than 
the buyer. 

The CD contains programs 
from 1,240 of PC-SIG’s floppy 
disks. Every type of software 
imaginable is represented— 
from popular categories such as 
word processors, databases, 
and utilities to esoteric pro- 
grams like font editors and 
curve-fitting software. Not ev- 


ery application may be as so- 
phisticated as its nonshareware 
counterpart, but there’s certain- 
ly something for everyone. For 
$179, PC-SIG also offers the 
Personal Software Library CD- 
ROM, a scaled-down version 
that contains 365 of the best- 
selling PC-SIG disks. 

Programs are conveniently 
organized into subdirectories 
according to the original floppy 
disk’s number. Thus, the indis- 
pensable utility CED, which 
usually comes on PC-SIG disk 
number 413, can be found in the 
directory 401_500\DISK0413 
on the CD. 

You have three ways to ac- 
cess information about the pro- 
grams. The menu-driven Word- 
Cruncher search program 
provides the most-sophisticated 
capabilities, allowing you to 
perform Boolean searches over 
the fully indexed file of program 
descriptions. PC-SIG also in- 
cludes its own categorical list of 
the software and a menu-driven 


Copy-Access program that 
switches you into your chosen 
program’s subdirectory. You 
can also treat the CD as if it were 
a big hard disk and poke around 
at will. 

Unfortunately, PC-SIG 
doesn’t make life as easy for the 
user as it could be. You can’t 
bypass the menus of Word- 
Cruncher’s slow and RAM- 
hogging interface. Once you 
have finally located the desired 
program, there is no way to 
jump—much less jump quick- 
ly—to that program’s subdirec- 
tory. You have to make a note of 
the disk number, exit Word- 
Cruncher, then use either DOS 
commands or the Copy-Access 
program to reach the directory. 

Furthermore, once the 
Copy-Access program has de- 
posited you in a given subdirec- 
tory, it terminates: you either 
have to restart it or type cumber- 
some path names if you’d like to 
browse through additional pro- 
grams. 

PC-SIG’s listing isn’t partic- 
ularly well-thought-out either. 
It is composed of disk numbers 
and titles rather than program 
names and descriptions. For ex- 
ample, under the DOS utilities 
category you find ‘‘DOS Utili- 
ties #3.’’ While this method 
works for finding the larger 
shareware offerings, such as 
PC-Write, the smaller gems re- 
quire painstaking mining. 

If the programs were located 
in meaningfully named subdi- 
rectories, the flaws in these 
search utilities wouldn’t be so 
important. But the CD’s struc- 
ture precludes casual browsing 
with a simple DIR. 

If you like instant software 
gratification, you’ll certainly 
appreciate having all these pro- 
grams at your fingertips. But if 
you don’t have the patience to 
sort out the good software from 
the bad and the ugly, get the PC- 
SIG catalog and order the pro- 
grams as needed instead. a 
List Price: PC-S/G Library on 
CD-ROM, Sixth Edition, $495. 
Requires: 256K RAM (384K 
RAM to use WordCruncher), 
CD-ROM drive with MS-DOS 
CD-ROM Extensions, DOS 3.1 
or later. PC-SIG, 1030 E. Duane, 
Suite D, Sunnyvale, CA 94086; 


(408) 730-9291. 
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STANDARD 150 $69 


Economical This UL approved, fully tested 
unit is one of the best generic 150s available. 
Ideal for basic systems. 


SILENCER 150 $129 


Ultra-Quiet Stop that irritating whine with 
the Silencer 150. Its large, low speed, West 
German fan keeps your system 5° to 15° cooler 
and 84% quieter. Virtually inaudible! Great in 
the executive suite or home office. 


TURBO-COOL 150 $149 


High Performance Upgrade your PC/XT 
with our popular, UL approved Turbo-Cool 
150. Its patented twin fan, sloped-cover design 
keeps your system 25° to 40° cooler and 50% 
quieter. Prevents intermittent data errors and 
other heat-related problems. Meets the 
demands of a fully loaded system. 


TURBO-COOL 200 $189 


Maximum Performance Put AT power and 
200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200. Its twin fans keep your system 30° to 45° 


cooler for maximum expandibility. Perfect for 
hot rod PCs and Mini ATs! 


Silencer, Turbo-Cool, and Turbo 375 are trademarks of PC Power & Cooling, Inc. 
Compaq and Deskpro are registered trademarks of Compaq Computer Corporation. 


STANDARD 200 $99 


Economical This UL approved, fully tested 
unit is one of the best generic 200s available. 
Ideal for basic systems. 


SILENCER 200 $149 


Ultra-Quiet Unrattle your nerves with the 


Silencer 200. Its high-efficiency, adjustable- 
speed fan offers 69% less noise with standard 
cooling. Quieter than most hard drives. Great 
in the executive suite or home office. 


TURBO-COOL 250 $189 


High Performance Protect your investment! 


Upgrade your AT/386 with our powerful, UL 
approved Turbo-Cool 250. Its high-capacity, 
adjustable-speed fan keeps expansion cards, 
hard drives, and other valuable components 20° 
to 35° cooler for up to three times longer life. 
Perfect for a fully loaded system. 


TURBO 375 $299 


Maximum Performance The choice of PC 
professionals, our Turbo 375 is perfect for 
workstations and network file servers. Includes 
line conditioning, independent regulation, 
external DC voltage adjustment, remote switch 
provision, enhanced cooling, UL approval, 


50,000 Hr MTBE and 2-year warrantly. PC 
Magazine’s technical excellence finalist! 


Original Portable Upgrade Give your 
Portble set lai Ae 100% more 
power with our direct replacement CP 160. 
Allows 286, 386, and hard disk upgrades. 


Des! pgrade The power user’s power 
at Out hee replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselect 110V/220V. 2-year warranty. 


Our power supplies feature: 

¢ Full-rated power 

¢ UL/FCC compliance 

¢ {10V/220V input 

¢ 4 drive plugs (5 for Turbo 375) 

¢ Heavy-duty components 

¢ Low output ripple 

¢ OVP OCP SC protection 

¢ Installation instructions 

¢ Rigorous testing 

¢ |-year immediate replacement warranty 
(2 years where noted) 


“You could buy cheaper no-name 
power supplies almost anywhere, but 
don’t. PC Power and Cooling’s units 
are better made and more reliable than 


anything in the field.” 


PC/Computing 
January, 1989 


PE POWER & COOLING, ING. 


31510 Mountain Way, Bonsall, CA 92003 * (619) 723-9513 * FAX (619) 723-0075 
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perlormance, price 


Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 
: Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 16MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
So they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, 0872, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 


color, or TTL monochrome monitors. 


Specify the disk drives of your 
choice—up to 2 gigabytes, and your 
system is ready to power up. 


Authorized Newell LAN Systems 


LL. 


N | 
N ey 
GOLD- AUTHORIZED DEALER 


Since we're also a Novell Gold- 
Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And our staff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


¢ZERO WAIT STATE MEMORY ACCESS 

¢1:1 INTERLEAVE FLOPPY/HARD DISK 
CONTROLLER WITH DISK CACHING 

©101-KEY TACTILE FEEDBACK KEYBOARD 
WITH LARGE RETURN KEY 


or Ethernet. We can even gateway our, : 


PCs to your IBM mainframe. 


Call now for’ ‘a free estimate. 
Made in the U:S.A. 
All our computers are fully as- 


sembled, burned-in and tested be- 


fore they leave our California factory. 


And since we design and 
manufacture the main system 
board domestically, we can offer {/ 
a warranty that’s longer than 
any other company—a full 18 
months on the system board 
along with an optional one year ; 
on-site service contract | 
covering the entire aston 


Unlimited Free Support 
If you need assistance, our 


trained technical staff i is On duty to. 


assist you. 

And our sales lechincens can 
help you plan your system and pre- 
pare a quick quotation bY mail, fax 
orphone. 

Factory- Direct To You 

We can offer better features at 


the best performance/price pack- 
age because we Sell factory-direct, 
so there’s no middleman. You get 
the quality and features you want, 
and savings, too, because Usienes 
no reseller markup. 


30 Day Money Back Guarantee 


Our systems are installed and 
running at thousands of satisfied 


customer sites = 
across America. We puere nice you "1 


_be satisfied, too. If for any reason 


within 30 days you're not, simply 
return the system for a full refund of 
your purchase price. Call toll-free 
and order now. We'll take you up 


| above the rest. 


- (800)824-2936 | 
(In California 1(800)662-6111) 
_ FAX QS 1(818)960-2926 

“ Computer 
Products 


United 


CAstGHOrs Choice Since 1984 


12803 Schabarum Ave., Irwindale, CA 91706 
Inguiries (818)338- -5959/Technical support: (818)81 4- ee : 
_ Sales: Mon-Fri 7a.m. to 6p.m/Sat 10a.m. to 3p.m.PST - 


- ©1989 Computer Products United. All rights reserved. Pricing and system 
confi igurelions are coupler! to phange™. woe notice. 


| ®YOUR CHOICE OF EITHER 1.2MB OR 1.44MB_ *KEYBOARD SELECTABLE SYSTEM SPEED 


286/12 vw $895 


Includes all Standard Features, plus: 


*INTEL 80286 12MHz CPU 
= ePHOENIX BIOS 
ss==° °512K RAM (EXPANDABLE TO 
=" 4MBO-WAIT STATE MEMORY 
oe ON BOARD, 16MB TOTAL SYSTEM MEMORY) 
__ ¢LIM EMS VERSION 4.0 COMPATIBILITY 
| eSELECTABLE CO-PROCESSOR SPEED AT 6, 8, 
— 10O0R12MHz 
_- *SPECIAL 10-YEAR-LIFE BATTERY 


386/20. $1,895 


Includes all Standard Features, plus: 
» . *INTEL32-BIT 80386 20MHz CPU 
sae ©1MBRAM (EXPANDABLE TO 

= 16MB32-BITMEMORY ON 
BOARD) 


° SUPPORTS 80387-20 OR WEITEK 3167 
CO-PROCESSOR 
®CACHE MEMORY OPTIONAL 


1 286/20 «su S1,195 


Includes all Standard Features, plus: 
°HARRIS 80286 20MHz CPU 
4+ ®AWARDBIOS 


=* 512K RAM (EXPANDABLE TO 


8MB O-WAIT STATE MEMORY 


ON BOARD, |6MB TOTALSYSTEM MEMORY) 
*UP TO 384K BIOS SHADOW RA 
*LIM EMS VERSION 4.0 DRIVER INCLUDED 
*SELECTABLE CO-PROCESSOR SPEED 

AT 6,8, 10 OR 12 MHz 


5 386/25 si$2,295 


Includes all Standard Features, plus: 


eINTEL 32-BIT 80386 25MHz CPU 
= @1MB RAM (EXPANDABLE TO 

« 16MB32-BIT MEMORY ON 
BOARD) 


°384K BIOS SHADOW RAM 

LIM EMS VERSION 4.0 SUPPORT 

® SUPPORTS 80387-25 OR WEITEK 3167 
CO-PROCESSOR 

®CACHE MEMORY OPTIONAL 


All 286 and 386 systems come with the following standard features: WITH TURBO INDICATOR _ 


HIGH DENSITY FLOPPY DRIVE 

e2 SERIAL PORTS, | PARALLEL PORT AND 
1 GAME PORT 

¢8 EXPANSION SLOTS COMPATIBLE WITH ALL 
ADD-ON CARDS 


*EXCLUSIVE SAFETY 1.5 SEC DELAY HARD- 
WARE RESET 

°FIVE HALF-HEIGHT DRIVE BAYS 

¢200W POWER SUPPLY 

eSYSTEM BOARD MADE IN USA 

©18 MONTH MANUFACTURER WARRANTY ON 
SYSTEM BOARD/1 YEAR ON PERIPHERALS 


- *INTEL 32-BIT 80386SX CPU 

=== *AWARDBIOS 

==* 512K RAM (EXPANDABLE TO 

= 8MBO0-WAIT STATE MEMORY 
ON BOARD, 16MB TOTAL SYSTEM MEMORY) 

e UP TO 384K BIOS SHADOW RAM 

LIM EMS VERSION 4.0 DRIVER INCLUDED 

®SUPPORTS INTEL 80387SX CO-PROCESSOR 


30 Day Money Back 
€> Guarantee 


_ VISA, MC, personal and cashier's checks and 
P.O.s welcome. 
“The CPU 386/20 performed : ; r.} 
flawlessly ...a good choice | | 


at the right price.” Nov 88 


_LIWEER ws “CPU 386/25. Its perfor- 
mance is top notch” Feb 89 


386SX «2% $1,295 


Includes all Standard Features, plus: 


ACCESS 


NEW! SPECIAL | 
INTRODUCTION 
IDEALLAN WORKSTATION 


OU 
12MHz 186 TURBO 


3 a5 Features: $695 


®INTEL 16-BIT 80C1 86 CPU 
RUNNING AT 12.5 MHz 

*FULLY XT COMPATIBLE 

°ZERO WAIT STATE MEMORY 


°512K RAM (EXPANDABLE TO 
2MB ON BOARD 

SUPPORTS 80187 
CO-PROCESSOR 

*REAL TIME CLOCK WITH 
BATTERY BACKUP 

¢FLOPPY CONTROLLER (SUPPORTS 
360K, 720K, |.2MB OR 1.44MB FD) 

¢YOUR CHOICE OF EITHER ONE 
1.2MB OR 1.44MB FLOPPY DRIVE 

*KEYBOARD SWITCHING CPU 
SPEED 

¢] SERIAL AND 2 PARALLEL PORTS 

¢3 ACCESSIBLE HALF-HEIGHT 
DRIVE BAYS 

°] HIDDEN 34%” DRIVE BAY 

*EXCLUSIVE SAFETY 1.5 SEC 
DELAY HARDWARE RESET 

¢TTLAMBER MONOCHROME 
MONITOR 

* MONOCHROME GRAPHICS CARD 

¢SYSTEM BOARD MADEIN USA 

°18 MONTH MANUFACTURER 
WARRANTY ON SYSTEM BOARD 
/1 YEAR ON PERIPHERALS 

¢16MHz OPTIONAL 
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HiJaak 
Converts 
Graphics 
Files from 
One Format 
To Another 


HANDS ON 
by Robin Raskin 


Someday target application pro- 
grams will easily be able to ac- 
cept graphics in all file formats. 
Until that day comes, Inset Sys- 
tems’ HiJaak will let you trans- 
late images from one format to 
another. 

HiJaak handles conversions 
to and from .PCX, TIFF, .MSP, 
CompuServe .GIF, .CUT, 
.IMG, and .WPG. This versa- 
tile $149 graphics-translation 
engine also converts files to and 
from bitmapped Amiga (IFF) 
and MacPaint (MAC) files. 

But that’s not all. HiJaak 
can grab any screen image and 
convert it to 300-dot-per-inch 
(PCL) LaserJet format. (If you 
want to view a captured screen 
or modify its size and color, 
you'll have to buy HiJaak bun- 
dled with Jnset, a second pro- 
gram that duplicates HiJaak’s 
screen-capture capabilities but 
adds editing functions.) It can 
convert HPGL to bitmapped 
formats and can output (but not 
accept as a source) Encapsulat- 
ed PostScript (.EPS) files. 

Although HiJaak does not 
support conversions to or from 
.CGM (Computer Graphics 
Metafile) or SCODL (Matrix’s 
film-recorder format)—the 
dominating standards in 35mm 
graphics—it does handle con- 
versions to and from a number 
of popular PC fax board file for- 
mats. Another useful conver- 
sion feature lets you grab ASCII 
text screens and substitute Hi- 
Jaak’s own object-oriented 
font, which will give your text a 
typeset-quality look. 

Whether you use its batch 
mode or simple pop-up menu, 
HiJaak is very easy to operate. 


You specify the current format 
in Column A and the destination 
format in Column B. The RAM- 
resident screen-capture pro- 
gram is well-behaved, and the 
batch mode offers you some 
handy maneuvers. 

Although it is easy to use, 
HiJaak won’t make the conver- 
sion process error-free. The 
success of a conversion can de- 
pend on how much the user 
knows about the file format and 
how much a particular format 
varies from a graphics standard. 
For example, my target applica- 
tions did not recognize some 
conversions to .PCX format. 
According to Inset Systems, its 
.PCX format includes color pal- 
ette information that some ap- 
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plications can’t handle. In addi- 
tion, the colors of the Harvard 
Graphics screens that I captured 
were altered after HiJaak con- 
verted them to .PCX and .EPS 
formats. 

But when conversions go 
smoothly, the program is a mi- 
nor miracle. If you’re tired of 
using four-letter words to de- 
scribe three-letter file exten- 
sions, HiJaakis worthatry. @ 
List Price: HiJaak, Version 
1.1B, $149; $199 with /nset. 
Requirements: 256K RAM; 
CGA, EGA, VGA, or Hercules 
graphics board; DOS 2.0 or later. 
Inset Systems Inc., 71 
Commerce Dr., Brookfield, CT 
06810; (203) 775-5866. 
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AutoCAD 
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Setup 


INQUIRY 
LAYER: 
SETTINGS 
PLOT 
UCS: 
UTILITY 
3D 
ASHADE 


SAVE: 


Stores Blocks for AutoCAD 


HANDS ON 
by Jeff Prosise 


One of AutoCAD’ niceties is its 
ability to create blocks, or col- 
lections of objects grouped to- 
gether to form a compound ob- 
ject. Once you assign a block 
name to a group of objects, you 
can use that name to insert the 
block into a drawing, thus creat- 
ing a library of reusable objects 
and speeding the creation of the 
design. 

But aside from blocks that 
have already been inserted into 
the current drawing at least 
once, AutoCAD won’t give you 
a list of block names to choose 


from, which makes things diffi- 
cult if you want to add a block 
but have forgotten its name. 
SoftSource’s Block Librarian 
will help you out. The $495 
block storage-and-retrieval sys- 
tem for AutoCAD, Releases 9 
and 10, takes the guesswork out 
of selecting blocks by letting 
you interactively choose them 
from on-screen menus. 

Block Librarian offers you 
two ways of selecting a block. 
You can pick an image from a 
table with a mouse or digitizer, 
and then drag it into place. Or 
you can pick a description of a 
block from an attributes menu. 
This method lets you choose a 


block not on its appearance but 
on its attributes, which is Auto- 
CAD’s term for free-form tex- 
tual information that is attached 
to a block. Selecting a block by 
its attributes is useful when two 
or more blocks are so similar 
that they are hard to distinguish 
by sight. Block Librarian also 
lets you assign descriptive attri- 
butes to a block with an attribute 
editor, but those attributes must 
conform to the editor’s format if 
they are to be usable by the pro- 
gram. 

Block Librarian uses a pair 
of new commands, BL and 
BLA, to deliver these enhance- 
ments. The BL command brings 
up a 10 by 10 array of squares 
representing 100 library pages 
with space for 100 blocks each 
(resulting in a maximum of 
10,000 blocks per library), and 
then prompts you to pick a page. 
After you’ve chosen the block 
you want, Block Librarian 
brings you and the block back to 
the same point in AutoCAD 
you’d have been at had you 
gone the conventional route, 
typing INSERT and entering a 
block name. You use the BLA 
command to select a block by its 
attributes. 

You can expand Block Li- 
brarian by adding new blocks, 
which are defined the same as 
they are in AutoCAD and as- 
signed a menu cell. A utility that 
comes with the program helps 
you update the screen menus. 

Block Librarian can also 
work with AutoCAD block li- 
braries sold by third-party sup- 
pliers. Unfortunately, the pro- 
gram itself comes with only a 
handful of blocks. In light of the 
relatively high price that Soft- 
Source is asking for the pro- 
gram, the company might have 
thrown in a few hundred electri- 
cal or architectural symbols. 
Still, if your use of AutoCAD is 
block-intensive, the time Block 
Librarian will save you and the 
convenience it will add easily 
justify the cost of the program.m 
List Price: Block Librarian, 
Release 10.0, $495 (U.S. and 
Canada), $695 (international). 
Requires: AutoCAD, Release 9 
or 10,640K RAM, DOS 2.0 or 
later. SoftSource, 301 W. Holly, 
Bellingham, WA 98225; (206) 
676-0999. 
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puck 


ACCOLADE 

Test Drive 22.00 
ADOBE 

Illustrator/Windows 409.00 
ALDUS 

Pagemaker 499.00 
ALPHA 

Alpha/Four 319.00 
AMERICAN SMALL BUSINESS 
Design Cad 159.00 
Design Cad 3D 209.00 
APPLAUSE 

Perfect Addition 39.00 
APPLICATION TECHNIQUES 
Pizazz Plus 89.00 
ASHTON-TATE 

DBase IV 499.00 
Framework III 455.00 
DBase III Plus 455.00 
Mastergraphics 295.00 
Multimate Advantage II 295.00 
ASK SAM 

Ask Sam 179.00 
AUTODESK 

Autosketch 2.0 95.00 
BANNER BLUE 

Org Plus 59.00 
BLOC PUBLISHING 

Formtool 55.00 
BLAISE 

Turbo C Tools 92.00 
Turbo Power Tools Plus 92.00 
BORLAND 

Turbo C 99.00 
Turbo Pascal 99.00 
Turbo C Pro 169.00 
Turbo Pascal Pro 169.00 
Quattro 165.00 
Sidekick Plus 135.00 
Turbo Assembler/Debugger 99.00 
Paradox 479.00 
BOURBAKI 

1 Dir Plus 49.00 
BRIDGEWAY 

Fast Trax 35.00 
BRODERBUND 

Print Shop 39.00 
Memory Mate 45.00 
BUMBLEBEE 

DB Fast/DOS ~ 60.00 
BUTTONWARE 

PC File DB 69.00 
CALIFORNIA SCIENTIFIC 
Brainmaker 7 
CENTRAL POINT 

PC Tools Deluxe 79.00 
Copy II PC 25.00 
CHANNELMARK 

Quick Schedule Plus 49.00 
CHRONOS 

Who-What-When 119.00 
CLARION 

Professional Developer 409.00 
COMPUTER ASSOCIATES 
Supercalc 5 319.00 
Superproject Expert 455.00 
CONCENTRIC DATA 

R &R Report Writer 109.00 
CORE 

Corefast 79.00 
CROSSTALK 

Crosstalk Mark 4 125.00 
Remote 2 95.00 
DAC 

Lucid 3D 60.00 
DAC Easy Bonus Pack 115.00 
DAC Easy Accounting 59.00 
DATAEASE 

Dataease 4.0 499.00 
DATASTORM 

Procomm Plus 49.00 
DELRINA 

Perform 172.00 
DELTA TECHNOLOGY 

Direct Access 55.00 
DIGITAL RESEARCH 

Gem Artline 285.00 
Gem Draw Plus 179.00 
DIGITALK 

Smalltalk V286 145.00 
DYNAMIC MICROPROCESSOR 
PC Anywhere III 80.00 
ELECTRONIC ARTS 

Mavis Beacon Teaches Typing 35.00 
Deluxe Paint II 69.00 
EPYX 

California Games 25.00 
FIFTH GENERATION 

Fastback Plus 109.00 
FORMWORX 

Formworx w/Fill & File 89.00 
FOX 

Foxbase Plus 199.00 


FUNK 

Sideways 42.00 
Allways 85.00 
GAZELLE 

QDOS II 39.00 
GENERIC 

Generic CADD Level 3 169.00 
GIBSON 

Spinrite 50.00 
GOLDEN BOW 

V Cache 45.00 
HAVENTREE 

Interactive Easy Flow 115.00 
IBM 

DOS 4.01 125.00 
Displaywrite IV 289.00 
INDIVIDUAL 

101 Macros For WordPerfect 45.00 
INSET 

InsetPlus =. 139.00 
INSIGHT DEVELOPMENT 

Laser Control 85.00 
Print-A-Plot 105.00 
INTUIT 

Quicken 35.00. 
LASERGO 

Go Script 139.00 
Go Script Plus. 269.00 
LEARNING COMPANY 

Reader Rabbit 25.00 
LOTUS 

Agenda 275.00 
Other Products Call 
MATHSOFT 

Mathcad 215.00 
MECA 

Managing Your Money 119.00 
MERIDIAN 

Carbon Copy Plus 115.00 
MICROGRAFX 

Windows Graph Plus 329.00 
Designer 449.00 
MICROLOGIC 

Tornado 55.00 
MICROLYTICS 

Gofer 42.00 
MICROPROSE 

F19 Stealth Fighter 49.00 
MICRORIM 

RBase For DOS 489.00 
MINDSCAPE 

Balance of Power 30.00 
MULTISOFT 

PC Kwik Power Pack 79.00 
MICROSOFT 

Quickbasic 67.00 
Quick C 67.00 
Windows 286 67.00 
Windows 386 135.00 
Excel 249.00 
Macro Assembler 99.00 
C Compiler 299.00 
Word 209.00 
Flight Simulator 35.00 
MICROTEKNOLOGY 

Softbytes 286 35.00 
NANTUCKET 

Clipper 439.00 
NEW ENGLAND 

Graph-In-The-Box 75.00 
NOLO 

Willmaker 35.00 
NORTH EDGE 

Timeslips III 169.00 
NOVELL 

Advanced Net 2.15 1895.00 
Other Products Call 
OWL 

Guide 169.00 
PAPERBACK 

VP Planner Plus 129.00 
PATTON & PATTON 
Flowcharting II Plus 139.00 
PAUL MACE 

Mace Utilities 55.00 
PEACHTREE 

Cmplte Accting W/Data Qury 235.00 
PERSOFT 

Ize 265.00 
Smarterm 240 209.00 
PERSONICS 

Ultravision 79.00 
See More 1-2-3 49.00 
PETER NORTON 

Norton Utilities 59.00 
Norton Commander 52.00 
Norton Utilities Advanced 89.00 
POLARIS 

Packrat 265.00 
PRECISION SOFTWARE 
Superbase 4 499.00 
PRIME SOLUTIONS 

Disk Technician Advanced 119.00 
PRIMETIME 

Primetime 69.00 


PROXIMITY TECHNOLOGY 
65.00 


Choice Words 


ORDERS CALL 800 733 3888 


WORDTECH 
Quicksilver Diamond 349.00 
DBXL Diamond 145.00 
XEROX I 
Ventura Publisher 519.00 
Xerox Presents 319.00 Ni 
XOR 
PUBTECH NFL Challenge 59.00 
File Organizer 145.00 XTREE T 
QUAID 
: Xtree Pro 69.00 
Copywrite 55.00 ZSOFT Ee 
QUALITAS . 
386 To The Max 60.00 Publishers Paintbrush 169.00 
QUARTERDECK HARDWARE h 
Desaview 79.00 ACER 
QEMM 386 37.00 Computers Call Ni 
REFERENCE AST RESEARCH 
Grammatik III 92.00 5251/11 Enhanced 599.00 
RIGHTSOFT Six Pak Plus 64K 129.00 A 
Rightwriter 52.00 ATI 
RIX VGA Wonder 256 335.00 T 
Colorix VGA Paint 109.00 BELKIN/DATASPEC 
ROYKORE Cables/Switchboxes Call J 
Opus One 275.00 CENTRAL POINT 
SAMNA Copy Il ie Deluxe 119.00 
AMI 129.00 CURTIS @ 
SANTA CRUZ OPERATIONS Ruby Plus 65.00 
SCO Operating System 286 405.00 ELGAR Ni 
SCITOR IPS 1100 Power Backup 979.00 
Project Scheduler 4 429.00 EVEREX A 
SIERRA ON-LINE Internal 2400 Modem 149.00 
Leisure Suit Larry #2 32.00 Computers Call 
Kings Quest IV 32.00 FIFTH GENERATION | 
Space Quest III 39.00 Logical Connection 512K 529.00 
SIMON & SCHUSTER HAYES 
Webster Prof Thesaurus 79.00 Smartmodem 2400 449.00 
SOFTKLONE HEWLETT PACKARD @ ) 
Mirror Ill 99.00 Font Cartridges Call 
SOFTLOGIC IBC 
Disk Optimizer 45.00 AT seu eee Battery 19.50 R 
SOFTWARE DIRECTIONS INT 
Print Q Above Board Plus 512k 449,00 D 
SOFTWARE MASTERS Coprocessors Call 
Flash 49.00 KENSINGTON E 
SOFTWARE PUBLISHING Masterpiece Plus 109.00 
Harvard Graphics 289.00 KEYTRONIC 
PFS 1st Publisher 79.00 KB101 Plus Keyboard 99.00 i 
PFS 1st Choice 99.00 KYE 
PFS 1st Graphics 89.00 Genius Mouse 54.00 AS 
Professional Write 139.00 LOGITECH 
SOLUTION SYSTEMS Scanman PC 199.00 
Brief 169.00 New Logimouse 89.00 
SPECTRUM HOLOBYTE MICROSOFT 
Tetris 24.00 Bus or Serial Mouse w/Paint 109.00 8 
Falcon-AT 32.00 MICROSPEED 
STSC Fast Trap Serial 95.00 1 
Statgraphics 589.00 MOUSE SYSTEMS 
STORAGE DIMENSIONS Bus or Serial PC Mouse II 89.00 8 
Speedstor 39.00 NEC HOME 
SUBLOGIC Multisync 3D 739.00 
Jet 32.00 ORCHID g 
Scenery Disks Call Pro Designer VGA Plus 409.00 
SYMANTEC PANASONIC c 
Q&A 229.00 KXP 1124 Printer 369.00 
Timeline 389.00 PARADISE 4 
Grandview 189.00 VGA Plus 295.00 
SYMSOFT POLAROID 
Hotshot Graphics 149.00 EGA Palette 2399.00 y | 
SYSTEMS COMPATIBILITY PLUS 
Software Bridge 79.00 Handcard 40 699.00 & 
THREE D GRAPHICS PRACTICAL PERIPHERALS 
Perspective Jr. 109.00 2400 External Modem 179.00 2 
TIMEWORKS SEAGATE 
Publish It! 125.00 Hard Disks Call 
TRAVELING SOFTWARE SUMMAGRAPHICS a 
Laplink III 85.00 Summasketch Plus 12x12 419.00 
Viewlink 89.00 SYSGEN 4 
TURBO POWER Bridge File w/adaptor 289.00 
Turbo BTree Filer 79.00 TOSHIBA 4 
Turbo Professional 79.00 Printers Call 
UNISON WORLD TOUCHBASE 
Printmaster Plus 32.00 Worldport 2400 Modem 255.00 
VERSASOFT Worldport 2496 Fax Modem 499.00 
DB Man V 139.00 VIDEO 7 
ok hil rife aaa Vram VGA 256K 499.00 
rooklyn Bridge ; 
WOLFRAM RESEARCH We ship to 
Mathematica 386 599.00 APO & FPO 
WORDPERFECT BE) WE 
Word Perfect 239.00 
Word Perfect Library 69.00 Boxes WELCOME 
Word Perfect Network 355.00 
WORDSTAR CORPORATE 
Wordstar Professional 5.5 239.00 


FAX YOUR 


ORDER: 
(818) 
347- 

9977 


ACCOUNTS AND 
INTERNATIONAL 
ORDERS 


> IMMEDIATE SHIPMENT ON PURCHASE 


ORDERS FROM GOVERNMENT AND STATE AGENCIES, 
CITIES, COUNTIES, SCHOOL AND UNIVERSITIES. 


> Prices subject to change without notice and while stocks 


last. > We Ship the latest versions. > We accept Visa, Master 

card, American Express. > 2% Surcharge on American Express. 

> Please call (818) 347-9400 for an Authorization # for defective goods or 

your return will not be accepted. > Due to copyright laws we cannot take 
back.any software where the seal has been broken. > $5 minimum shipping 

per item, less on bulk orders. > S9 Blue Label shipping, $3.50 C.0.D charge. 

> Heavier items are charged accordingly. > We do not guarantee compatibility. 


> Call for prices for any software item not included in this ad. > Order desk open 7 a.m. 


to 5 p.m. (PST), Saturday 10 a.m. - 2 p.m.(PST). > P.O. Box 10598,Canoga Park, CA 91309. 
Showroom: 7959 Deering Ave., Canoga Park, CA 91304 > Customer Service 818 347 9400, 
General Office 347 7500 
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Math Coprocessors 
Provide Alternatives 
To 80287, 80387 


Jumping into the tiny numeric coprocessor 
market that’s currently composed of Intel’s 
mainstream products and expensive, power- 
ful coprocessors from Weitek, Integrated 
Information Technology now provides us- 
ers with 80287 and 80387 coprocessors that 
offer faster performance than their Intel 
equivalents, for the same price. 

The IIT-2C87 and the IIT-3C87, both 
CMOS devices, are plug and code compatible 
with the Intel 80287 and 80387, respectively. 
Since they require fewer clock cycles to per- 
form the same operations, the IIT-2C87 is al- 
most 200 percent faster, and the IIT-3C87 is 
50 percent faster than the competition, ac- 
cording to the company. 

In addition, the ITT-2C87 includes extra 
functions from the 80387 instruction set, such 

_as IEEE COMPARE, IEEE REMAINDER, 
and a larger range for transcendental func- 
tions. It can operate at clock speeds of 10 or 
20 MHz; the IIT-3C87 comes in 16-, 20-, and 
25-MHz versions. 

List Price: IIT-2C87, $299-379; IIT-3C87, 
$499—799 Integrated Information Technology 
Inc., 2540 Mission College Blvd., Santa Clara, 
CA 95054; (408) 727-1885. 
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Integrated Information 

Technology’s numeric coprocessors 
are plug compatible 
with Intel’s 80387 
and 80287 chips. 


orage. Drivers for 


New&Improved 


News of Announced Products and Upgrades 


Budget Express Adds Spreadsheet 
Outlining to Lotus 1-2-3 


For those who use Lotus 1-2-3 primarily to 
create budgets, plans, forecasts, or other fi- 
nancial applications, Symantec’s The Budget 
Express promises to make the job go a whole 
lot faster. The $149 Lotus 1-2-3 add-in, 
which is being marketed jointly by Symantec 
and Lotus, supports Releases 2.x of /-2-3. In- 
corporating Symantec’s spreadsheet-outlin- 
ing capability, The Budget Express allows us- 
ers to work on any /-2-3 spreadsheet as if it 
were an outline. 

You can define specific hierarchies of data 
within a worksheet, collapse and expand col- 
umns and rows, and maintain complete con- 
trol over the depth of detail 
you wish to view. With a 
single keystroke, you can 
collapse a full spreadsheet 
to show just general subto- 
tals and summaries. To 
conserve memory, The 
Budget Express saves the 


contents of hidden cells to disk; also, the add- 
in directly supports extended memory. 

The Budget Express also offers goal track- 
ing, a feature invaluable when it comes to 
modifying a budget. An on-screen ‘‘score- 
board’’ displays both current and target val- 
ues, thus allowing the user to view the effect 
of his changes instantly. Symantec has incor- 
porated commonly used functions, such as to- 
tals, percentage change, and running totals, 
into menu choices. 

The package can also consolidate dissimi- 
lar spreadsheets by matching rows and col- 
umns, labels and locations, or by following 
the user’s own specification. When creating 
spreadsheets, the Budget Express can auto- 
matically fill in projected dates as column 
headers. 

List Price: The Budget Express, $149. 
Requires: 64K free RAM, Lotus 1-2-3, 
Release 2.X, DOS 2.0 or later. Symantec 
Corp., 10201 Torre Ave., Cupertino, CA 95014; 


(408) 253-9600, (800) 635-6887 (orders). 
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New & Improved 


American Mitac Offers 
Micro Channel 
386SX-based System 


NEW 


With Intel’s 386SX chip rapidly becoming an 
attractive and cost-effective alternative to 
both its aging cousin, the 286, and its power- 
ful older brother, the 386, many PC vendors 
are rushing to bring new SX-based machines 
to market. American Mitac Corp.’s $2,995 
Mitac MPS2386 offers a new twist; featuring 
Micro Channel architecture, it is one of the 
first machines to compete directly with IBM’s 
new PS/2 Model 55. 

The Mitac MPS2386, in its standard con- 
figuration, comes complete with 1MB of 100- 
nanosecond RAM (expandable to 8MB); a 
1,024 by 768 enhanced Super VGA graphics 
adapter; six expansion slots; parallel, serial, 
and mouse ports; one 32-inch 1.44MB flop- 
py disk drive; and MS-DOS 3.3. The compa- 
ny also offers OS/2. 

Also available as options are 32-inch 40- 
and 100MB hard disks, retailing for $650 and 
$1,375, respectively (a disk controller lists 
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for an additional $69). Both disks are in- 
stalled internally, leaving room for two half- 
height 5/%-inch storage devices. 

List Price: Mitac MPS2386, $2,995. American 
Mitac Corp., 410 E. Plumeria Dr., San Jose, CA 
95134; (800) 648-2287, (408) 432-1506 (in 
Calif.). 
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FaceCard Facilitates 
Background File 
Transfers 


NEW 


What do you do when it absolutely, positively 
has to be there overnight? The $699 FaceCard 
will let you send and receive documents, 
data, or any other sort of information auto- 
matically, without PC power. 

Face Technologies’ communications 
board fits into any slot on an IBM PC or com- 
patible machine. The software allows you to 
schedule data transfers for designated times. 
An independent power supply enables back- 
ground transfers, and the 256K on-board 
RAM stores the data until you are ready to 
download it to your hard disk. Transmission 
takes place via a 1,200- or 2,400-bit-per-sec- 
ond Hayes-compatible modem. 

Since the data sits in memory, unautho- 
rized users cannot access your hard disk, even 
if the PC is part of a network. The 8-bit board 
uses a 6-MHz processor and a continually re- 
charging DC backup battery to protect data 
from loss or damage during a temporary pow- 
er failure. 

List Price: FaceCard, $699. Face 
Technologies Inc., 3711 Plaza Dr., #1, Ann 
Arbor, MI 48108; (313) 662-8008. 
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BORLAND’S PARADOX 3.0 


REPORT CARD 


Multiuser Relational Databases 


advanced Dbase Ill 


(Infoworld Revelation Plus Dbase IV informlx-SQL Paradox Paradox 
weighting) 1.1 vat 1.0 2.10.02 2.0 3.0 Ae) 2.0 
Price (nase/single-user) $950 $695 $795 $795 $495 3725S $725 $795 


Pertormance 


Relationality tests 


Excellent Very Good 
Excellent Excellent 
Good 


Very Good 


Relational data entry 


Excellent Poor Poor Very Good Excellent Texcetient__| 


Excellent Poor Very Good Very Good Excellent 
Excellent Satisfactory Good" Excellent Excellent Excellent 
Very-Good Good Very Good Excellent , Very Good ery Good 


Relational reporting 


Relational querying 


Programming language 


Speed tests 


Good Poor 
xcellent Good 


Satisfactory Good Very Good Satisfactory 
Good Poor Good very Good Good 


Standard operations 


Mixed-use model 


Transaction model Very Good Poor Very Good Excellent Good Satisfactory* Very Good* 

Documentation Good “Good Poor Excellent Very Goo Excellent Good 

Ease of learning (50) Poor Poor Satisfactory Very Good Excellent)® Excellent Very Good 

Ease of use 

Basic (75) Poor Satisfactory Very Good Satisfactory Excellent excellent | Excellent Very Good 
Multiuser features (50) Very Good Unacceptable Good Excellent Excellen excellent Excellent very Good 

Error handling (150) Very Good Poor Poor Excellent Very Goo IV excelent | Good Excellent 


Support 
Support policies (25) Satisfactory 


Good Good Poor Good Very Good Poor 


Technical support (50) Very Good Very Good Satisfactory Very Good Good Very Good Excellent 
Value (50) Good Unacceptable Good Very Good Excellent Excellent Excellent 
72.8 


Final scores 6.8 . 3.5 5.4 8.3 


~ InfoWorld, April 10, 1989 


The bottom line is 8.9 


InfoWorld magazi 
Bee ee gazine tested C 
With a ‘er — databases. We'll sco cle Se ext. 100. 
Borland: ine score of 8.9, paras you a free Trial Version 
the well-k new Paradox® 3.0 beat anda song 
hands rieaea and unknowns of InfoWorld ; 
So read what Inf multiuser data- 
oWorld’ r data 
Report Card says about 8 base review. 


databases—and if you'd like to try 


Paradox 3.0 fir 
thing you can do. re s one more 


BORtLAN D 
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THE MOST 
POWERFUL 
HAND SCANNER 
IS HERE NOW! 


SeniScan 


GS-4000 


REATEST TO SCAN 

LARGE IMAGES, 

up to 11” x 14” in 3 scans. MERGE 
into one distortion free image. 


XCELENT COMPATIBILITY 


TIFF, CUT, IMG, MSP, OCR, and PCX 
file formats. 


Ni UMBER ONE IMAGE EDITOR 


Powerful ScanEdit II lets you Edif, 
Condense, Zoom, or Mirror. 


MPRESSIVE MULTI-WINDOW 
SCANNING 


Overlay/overlap images and text. 
Edit each image before merging. 


NMATCHED PRINTER 
SUPPORT 


Print true to size images on dot 
matrix or laser printers 


UPERIOR SCANNING 


Real time display, largest scan 
buffer of any hand scanner. 


INCLUDES: 

e GS-4000 Scanner and 
Controller Card 

@ ScanéEdit Il Software 

@ Dr. Genius Software 


FEATURES: 

@ Read Width 105mm 

@ Resolution 100-400 DPI switch 
selectible 

32 levels of Gray scale 
Acarre brightness 

CGA, EGA, VGA, Hercules 


displays 
@ For IBM PC/XT/AT, PS-2/25 & 
30 & compatibles 
e@ DOS Version 3, 640K RAM, 
Mouse required 
CHOOSE THE BEST, GS-4000 - 
Only $279.00 3 


MAKE YOUR GENIUS em 
DECISION TODAY! & 


42675 Colony 
Chino, CA 91710 
TEL: (714) 590-3940 id {a 
FAX: (714) 590-1234 le 
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New & Improved 


Portable Hard Disk 
Compatible with | 
Any Computer 


A hard disk is a great convenience for any PC 
user, but for many laptop computer owners 
it’s been a convenience hard to come by. 
Weltec Digital’s Portable Hard Disk (PHD), 
a $1,000 battery-powered portable hard disk, 
claims compatibility with any system, be- 
cause it connects through the computer’s RS- 
232 serial port. 


Magnil y 
Zoom 


» 
Refresh 
North * 
“South v 

East > 
Uest ¢ 
Labe] 


Inage Clear 


View 


150 mi 
6°32 pn 


Change 
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The 20MB Weltec Portable Hard Disk 
connects through your computer’s 
RS-232 serial port. 


The 20MB PHD uses MFM encoding and 


has a 14:1 interleave. Average access time is 
CONTINUES ON PAGE 59 


center of map arcs 


INTRODUCING BORLAND’S REFLEX 2.0: 


— Get the picture. 


With Reflex® 2.0, when you look, you see. And you And there’s more do’s and don'ts. Reflex does 
understand what your data really means. graphs, they don’t. Reflex does interactive cross- 

You see trends, cycles, and relationships that tabs to instantly summarize your data; multiple 
are usually missed in ordinary databases, which forms; instant WYSIWYG reports. They don't. 
are nothing more than a numbness of numbers. : 

Reflex 2.0 shows what your data really 
means—with pictures. With graphs. With multiple 
“views” that let you look at, analyze, and compare 
from a variety of viewpoints and perspectives : 
One window at a time or several different 
windows simultaneously. 
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rick © coll 


Utilities 


IAT NG 


+) Rep: Yvonne Dahl 
Product: Gizno 


eowHd * 


Sass 


SSS 


Make reports, form letters, graphs, and labels quickly and easily. 


be IA ONY Seattle 
~ Office pe : 


RE: {Customer} = || Summary See it, do it 
ae, FSO Le oon: nos (Pome | Reflex 2.0 lets you act fast on what you see. 
Gere et Features and functions like the Report Writer, 


to our firm. We 


ies | Graph Print, Mail Merge, Crosstabs, Mailing 


continued 


Label Printer, and more. Output is crisp, clear, 
and highly professional. 


Reflex lets you look at up to five different views at once. Reflex 2.0 iS only $2 49.9 5 
Hot-linked windows Reflex 2.0 at $249.95 is a true value. If you deal 


.__ with any kind of lists or data, and you want to see 
Each Reflex 2.0 window is hot-linked, so changes in what it all means, you need Reflex 2.0. 


one view are automatically reflected in others. Your “alana ena haell 
data is always accurate, up-to-date, and in sync Version ($9.95) or to 


cane upgrade from previous 
There’s more than one way to look at it versions ($75.00), call 
Most databases give you only one way toenter or 1-800-426-7526. 
look at data. Reflex 2.0 offers many more. - bee aa 
And while most databases decide in advance "Gt ent nae 
that you only need one form to perform all of your 
tasks, Reflex 2.0 lets you have as many forms as 


you need. With Reflex 2.0, you do it your way. BORtLAN D 


Code: MR05 You may mail Upgrade or Trial Version orders to: Borland’s Reflex Offer, Triton Fulfillment Center, 1159 Triton Drive, Foster City, CA 94404. Offers good in U.S. and Canada only. Residents of Canada 
may place orders by calling (800) 227-6900. Reflex is a registered trademark of Borland International, Inc. Copyright ©1989 Borland International, Inc. All right reserved. BI 1319 
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An offer from CDP for PC users who have always 


wanted to try CD-ROM, but never had the drive. 


For a limited time, we’re offering a special NEC CD-ROM/Microsoft software 
package that lets you take this exciting new technology out for a spin—at a price that 
even the most prudent PC user will find affordable. 


This one-of-a-kind package includes: 
®Your choice of NEC CD-ROM drives—Choose from a NEC internal or stand- 


alone unit. 


®Microsoft Bookshelf—A comprehensive collection of 10 renowned reference works 
for writers on one disk. PLUS you'll receive a coupon to purchase Microsoft’s Stat Pack 
and Small Business Consultant bundled—for only $100. 


All for over $700 off the regular retail price! 


“T believe more than ever that CD-ROM products will 
be a major force in the expansion of the information 
industry...” 

Bill Gates, Chairman, Microsoft 


When you use CD-ROM with your PC 
you'll be able to access—and speed 
through—more information than you ever 
dreamed possible. What’s more: 

°A single 4.72" CD is capable of holding 
up to 1,500 floppy disks (or 250,000 text 
pages). 

eCD-ROM is compatible with existing 
IBM PC/XT/AT/386 and PS2 computers. 
°Information encoded on a CD is 
virtually indestructible. 
Inexperienced users can’t harm data. 
¢And most importantly, CD-ROM 
is growing! Over 25 new titles are being 
published every month! 


A unique offer from CDP—the largest specialized supplier of CD-ROM 
products in the US. 


CDP (Compact Disk Products, Inc.) distributes a complete range of CD-ROM, 
WORM and Erasable optical memory drives and software. For over two years, we’ve 
provided our customers with prompt service...expert advice...and the most 
competitive prices possible. Most importantly, we’ve established a commitment 
to bringing this exciting, new technology to PC users like you. There’s no better 
time than right now to get inon CD-ROM. Here’s what you'll get when you take 
advantage of our special offer: 


°NEC CD-ROM Drive—Your unit comes complete with an interface card for 
PC/XT/AT/386 compatibles (specify if you require a PS2 Microchannel card), 


*Micnosoll Stet Pack 


Microsoft Small 
Business Consultant 


Microsoft. Bookshelf 


Mania 
of Stvis 


H 
OUY : 


Beye} UeoU 


= 
vo 


connection cable, MS-DOS Extensions and Instructions. Choose from the NEC j 
CDR-77 stand-alone unit, or CDR-80—an easy-to-install, half-height internal drive. 


GUARANTEE 


1) If you are unable to install a NEC drive purchased from CDP in your computer system within 30 days 
of receipt, we will issue you a complete refund, including shipping. 


2) If, by June 30, 1991, you believe the NEC drive you receive is incompatible 
with prevailing CD-ROM technology, we will provide you with a new, 
compatible drive at 50% of the listed retail price of the new drive. 


3) All hardware is backed by a full 90-day manufacturer’s warranty. 
If you receive a defective unit, CDP will replace it at any time during 
the warranty period. 


COMPACT 
‘DISK 
PRODUCTS ! 


i 
Please send the package I've checked below. ia a ees 


__| Microsoft Package “‘A’*-Complete CD-ROM drive kit (internal or 
external) plus Bookshelf (includes a coupon to purchase Stat Pack/Small 
Business Consultant bundle for $100) for only $895! 


|_| Microsoft Package ‘‘B’—Complete CD-ROM drive kit (internal 
or external) plus Bookshelf and Programmer’s Library (includes a coupon 
to purchase Stat Pack/Small Business Consultant bundle for $100) for only 
$1189! 


Please send the following drive configuration with my order: 


(| Stand-alone {1 Internal 


NEC CDR-77 Stand-alone drive, select (| PC/XT/AT/386 
_] Microchannel 


(NEC CDR-80 Internal drive for PC/XT/AT/386 only) 


Vierosoft Programiners Library 


°Microsoft Bookshelf—A comprehensive reference collection for writers on a 
single disk including: The World Almanac, Chicago Manual of Style, Bartlett’s Familiar 
Quotations, Roget’s II: Electronic Thesaurus, American Heritage Dictionary, Business 
Information Sources, The U.S. Zip Code Directory, Houghton Mifflin Spell Checker and 
Usage Alert, and Forms and Letters. PLUS you'll receive a coupon allowing you to 
purchase the two following programs bundled for only $100! 


°Microsoft Stat Pack—Databases on this disk include Statistical Abstracts, Area 
Wage Surveys, Business Statistics, agricultural and land management statistics from 
the federal government, plus Microsoft Excel and Lotus 1-2-3 Spreadsheet files for 
each statistical table. 

®Microsoft Small Business Consultant—The most popular publications of the 
Small Business Administration and the accounting firm of 
Deloitte, Haskins & Sells on running a small business. 

Find tips on writing a business plan, obtaining credit, personnel 
issues, import-export regulations, and more. 


*In addition, you can order Microsoft Programmer’s 
Library.Over 15,000 pages of Microsoft’s technical reference 
manuals, covering OS/2, Windows, MS-DOS, C, Basic, MASM, 


Pascal Fortran and assorted hardware products. 


Place your order now and receive these free gifts. Order your 
NEC/Microsoft package from CDP now and receive: 
¢ A free subscription to CD-ROM End User magazine. 


°A free CD-ROM quartz clock—valued at 
$24.95 (clock offer available for mailed or faxed 
orders, only) Note: Free gift offer limited to first 
500 orders. 
TO ORDER, CALL TOLL-FREE: 
1-800-MEGABY Te (1-800-634-2298), 
FAX YOUR ORDER TO 
(212) 737-8289, OR RETURN THE 
COUPON TO: 
Compact Disk Products, Inc. 
223 East 85th Street 
New York, New York 10028 
(For inquiries, call 


(212) 737-8400.) 


Compact Disk Products, Inc. : : 
223 East 85th Street, New York, New York 10028 
(212) 737-8400 


~~ [)Please send mea free catalog ofall your products. 


ge i. Corporate / personal check / money order enclosed 
© Charge my (circleone) AmericanExpress Optima VISA 
; a MasterCard Diner’s Club 


exp. date 


Prices include shipping and handling. New York residents add 8.25% sales tax. 
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New & Improved 


Weltec PHD 


CONTINUED FROM PAGE 56 

40 milliseconds, with a track-to-track time of 
8 ms. The disk has an I/O data-transfer rate of 
11K per second and features auto-parking. If 
you want, you can boot off the PHD. 

The unit weighs 7.5 pounds and measures 
3.25 by 7.25 by 10.5 inches (HWD). It can 
run for up to 2 hours at a time on 10 nickel 
cadmium C cell rechargeable batteries, and 
the mean-time-between-failure rating is 
35,000 hours, according to Weltec. 

List Price: Weltec PHD, $1,100. Weltec 
Digital Inc., 17981 Sky Park Circle, Building M, 
Irvine, CA 92714; (800) 333-5155, (714) 250- 
1959 (in Calif.). 
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VoxMail Lets You 
Hear Your E-mail 
Over the Phone 


Tired of lugging around a portable or laptop 
just to check your e-mail messages when 
away from the office? Well, VoxMail, a 
LAN-based hardware-software combination 
from VoxLink Corp., may be just the answer 
you ve been looking for. 

Compatible with cc:Mail LAN Package or 
any electronic-mail package that uses the No- 
vell MHS MTA standard, ‘the $3,995 Vox- 
Mail package converts text-based e-mail into 
speech to allow direct access to your mes- 
sages with a standard Touch-tone phone. By 
dialing into VoxMail and entering a personal 
ID code, you can retrieve your messages. 
You respond to them by pressing buttons on 
the phone that generate specific replies such 
as ‘‘Iagree’’ or ‘‘Yes, that date is fine.’’ Vox- 
Mail will then send a copy of your response, 
along with the original message, to the appro- 
priate party. 

VoxMail supports five MHS applications, 
nine reply messages, adjustable security 
codes, attachment files, additional phone 
ports, and administrative log reports. 

The complete VoxMail system includes a 
phone interface board, text-to-speech board, 
program disk, diagnostic disk, and user and 
administrator manuals. a 
List Price: VoxMail, $3,995. Requires: 
Dedicated IBM PC or compatible computer 
with network adapter card, two free full-size 
slots, access to an RJ11-C phone jack, 384K 
RAM, DOS 3.0 or later. VoxLink Corp., P.O. 
Box 23306, Nashville, TN 37202; (615) 331- 
0275. 
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We back up what 


n’ | 
we don’t sell. 


ovinet Lat 


olivett” 


VINES ° 


Banyan® 


LANtastic 
Artisoft 


DATALAN® 


Datapoint® 


72 Wetwork-OS” enmeZ 
y cBis Sia 


a 


Net 1 


A Ungermann-Bass ; 


Tapestry ° 


“ Torus Systems Int. 


POWERsave" is the first generic tape backup and restore facility for MS®-DOS 
compatible PC networks. Whether your disks belong to workstations or servers — 
POWERsave backs them all up. 

Big. Unattended, it supports up to 16 tape drives of mixed types, including 2.2 
GB cassettes, for “an incredible 32.704 GB of data...without changing tapes"” 
using POWERstreamer IV“. And if that's not enough, an operator can feed 
POVVERsave up to 100 tapes in succession. 

Fast. PC Magazine benchmarks "...the POVVERstreamer IV roughly twice as 
fast as The VAST™ Device (from Emerald Systerns™) on all tests." 

Highly reliable. PC Magazine "...tried to torment the software, with little 
success.”” Replicated directories, tape overwrite protection, dual validation, and 
geTENKS other safeguarding features are built in. 

Easy to use. Simple menu options allow 
quick and selective restore by file, directory, or 
volume. 

Flexible. POVVERsave supports Exabyte 2.2 
GB 8mm cassettes, IBM 3480 HI/TC cartridges, 
and 150 MB tapes, all with SCSI controllers; plus 
60, 125, or 150 MB tapes using QIC-36 or QIC- 
O2 standards. 

By the way, we do back up and sell one of the 
networks shown here — POVVERLan! 


POWERSay 
B'S Gabe 


POWERsave with POWERstreamer IV 


ll 


PERFORMANCE 
TECHNOLOGY 


Call 1-800-825-LANS 


Reseller inquiries invited. 
800 Lincoln Center ° 7800 IH-10 West ° San Antonio, Texas 78230 


* Frank J. Dedler, Jr, and C.G. Milligan, “2-Gigabyte lan Server Backups,” PC Magazine, Jan. 17, 1989 (Volume 8, Number 1). ; 
POWERLan, POWERmirror, POWERsave, POWERserve, and POWERstreamer IV are trademarks of Performance Technology, Inc. All other products mentioned are trademarks of 
; their respective manufacturers 
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The advantages 
just multiplied. 


FORHAT STYLE | PRINT: SYSTEM 


FROM THE DESK 


= Preview Current Page > aoe 
t Pregrps finciaadt > ‘ 


OF ADAM WILLIAMS 
To: 


doe Garrett Informutcn Cester Munuger 


Supsect: 


Rew Mul Mat: A dventuse I Priater Eobanesmert Pyele 


Cis spuin, Adan: WERanwis poiny te eave your curcer. Waa I 
rons whea I to!d you te switch from dedicated werd procsesore to PCy? 
Wao Teron ubovt LA Ne? Weil bere’s another Ep straight from the 
benches. 


Reecndy, Lparebused MultPMote Advantage [i vith the Printer 
Enhancement Fack (FEB). Persoraliy, I'd put thie one on the 
recommcoadsd lit prorte. 


With PEP, our lucet printere xe muchewice tows. E took mo time xt 
dl todo 4 naw printer set-up for thio letter, und I'm wea being 3 new 
font- Eertnana In fet ite cimplc to combine internal, curtidgs 

und soft fonts in acingic doeument. Multi i eunz! 


2 ’ are i rn 


Mul Mats 


to nove SELECTION bar, press La execute 
e on the screen S:t Nit 


: Complete pull-down menus with 
lightbar select make the easiest word processor even easier. 


Includes Bitstream FontWare 
which lets you create 
most font sizes you want. 


With the Printer Enhancement 
Pack, you create high impact documents 


Sa with greater ease and versatility. 


sie FROM THE DESK i 
Your finished output matches reMsany nbc cime, 
what you checked on-screen in _____OFADAMWILLIAMS menced’ [20K “Pubjgpom a 


ar 

: if fo Page US Dae’ 
“Sin, ur Oishii 

Prin 8 texe’ COly, SPlay sou- 

nora’er Eke of 


the WYSIWYG Preview mode. 


eo! 


Joe Garrett, Information Center Manager 


New MultiMate Advantage II Printer Enhancement Pack 


O nce again, Adam Williams is going to save your career. Was I 
wrong when I told you to switch from dedicated word processors to PCs? 
Was I wrong about LANs? Well here’s another tip straight from the 
trenches. 


F Recently, I purchased MultiMate Advantage I with the Printer 
Now you can easily MX Enhancement Pack (PEP). Personally, I’d put this one on the 


3 , recommended list pronto. 
and match internal, cartridg g, With PEP, our laser printers are much easier to use. It took no time at 
and so ft fon ts. all to do a new printer set-up for this letter, and I’m also using a new 


font - Korinna. In fact, it’s simple to combine internal, cartridge 
a ae and soft fonts in a single document. MultiMate with PEP can also save 
aining cost: : Ise earlier v 


cause sO many users alrea 


Now fonts and pitch are selected 
by using easy pull-down menus. 


I’m also enclosing a few sample pages of new PEP output. Effects like 


these will add a lot of extra punch and readability to ali of our While J our document 1s 
oer S printing, you can continue to 
More productive than ever, edit it on screen. 


11601 WILSHIRE BLVD, LOS ANGELES, CA 90025 


of MultiMate 


With the addition of the MultiMate 
Advantage II Printer Enhancement Pack (PEP), 
MultiMate yields a multitude of new advantages. 

For starters, PEP makes it easy to take full 
advantage of nearly 400 different printers. Any 
of which can be accessed directly from your 
MultiMate document. 

PEP also multiplies the number of fonts you 
can use and subtracts the hassle of using them. 
Now you can easily place up to 26 internal, car- 
tridge or soft fonts in a single document! 

Pull-down menus are enhanced, too. They 
now access virtually every MultiMate function. 
Including printer and font selection. Which sure 
beats the Helvetica® out of customizing printer 
action tables. 

And the features 
keep adding up. 

Before you print, the new Preview mode 
gives you a WYSIWYG look at your page—with 
actual fonts. Or Preview your coming attraction 
two pages at a time, side-by-side in reduced size. 

Faster file retrieval is yet another new advan- 
tage. Just touch a key and a directory tree grows 
on your screen. Select a directory and all the doc- 

uments inside are displayed. Then use the lightbar 
to select any file. | 

And to add even more to the equation, PEP also 
gives you free Bitstream screen fonts. Plus the ability 
to create printer fonts in virtually any size with 


Combine hard cartridge and soft fonts into easy-to-access custom font groups. 


the free Bitstream FontWare Kit—a $485 value. 

And if you use an earlier version of MultiMate, 
you can upgrade to Advantage II with PEP for just 
$65. If youre already an Advantage II user, you can 
get PEP for only $30. 

Which makes the word processor thats so highly 
valued by the Fortune 1000 an even greater value. 

So see your Ashton-Tate dealer today for a 
demonstration. Or call (800) 437-4329 Ext. 1900* 
for more information. 

Andsee gr OME 2 
how alittle PEP” Mutnjerc = 
adds a lot of ee 
advantages to 
MultiMate 
Advantage II. 


\N ASHTON: TATE” 


Th. SL WNL EOIN. 4 


*In Colorado, call 303-799-4900, ext. 1900. Trademarks/Owner: MultiMate, MultiMate Advantage II, Ashton-Tate, the Ashton-Tate logo/Ashton-Tate Corporation: Bitstream, FontWare Installation Kit/Bitstream Inc.: Helvetica/Lino-type AG and/or its 
subsidiaries, Other product names or trademarks shown herein are used for illustrative purposes only and may be the property of other companies. © 1989 Ashton-Tate Corporation. All Rights Reserved. 
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Why BuyA LibraryWhen A 
Single Vol, 


<=». has an adaptable data compression 


You could spend close to a f . 
thousand dollars buying allthe = feature for cutting backup time by 
software pictured above. fd (eM ~— as much as 50 percent, and even 

tells you how long the backup will 


meen 


Or, for a fraction of the price, _ | 
on wen DEM NES | __ take and the number of disks you'll 
. need before you start. There are 


you could get all of their best 
features in one easy-to-use 
file unfragmentation and disk-caching 


utilities package: PC Tools” if 
Deluxe. ee | \\ utilities for enhancing your system’s 
PC Tools Deluxe is the most a - performance. And PC Tools’ desktop 
complete and capable utilities product manager features a unique windowed 
available at any price. environment, full mouse support, pull- 
down menus and context-sensitive help that 


It includes data recovery utilities for 
recovering accidentally deleted files or repair- make learning and using the product a breeze. 
ing corrupted disks. Its resident DOS shell So before you invest in an entire library, 
allows you to view multiple directories simul- check out PC Tools Deluxe. With more than a 
taneously and copy or move files with just a half million copies in use, it’s on everybody’s 

best sellers list. 


click of a mouse. The hard : 
disk backup program is fast, (lenttral. Point Software x 
A VIDEO TECHNOLOGY COMPANY 503-690-8090 


“All standard network-compatible DOS functions supported on Novell and IBM Token Ring networks. 


Notice to existing users: Low cost upgrades are available, contact us at (503) 690-8090 for details. 
PC Tools is a trademark of Central Point Software. All other product names are trademarks of their manufacturers. 


Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


IBM Unveils Plan for 
Bridging Platforms, 
Boosting Productivity 


IBM’s been hinting at the 
wonders of its Systems 
Applications Architecture 
(SAA) spec for several years 
now, but it talked about so 
many pieces in such vague 
detail that you had to have 
blind faith to believe that the 
plan had a higher purpose than 
to sell IBM’s connectivity 


READING THE CHART 


The Top Ten Sellers—utilities list 
ranks PC utility software programs 
according to their sales totals in the week 
ending May 27. The chart that appears to the 
left of each program’s name shows how the program's 
_ gales ranked each week for 5 weeks. The hash marks 


ey Technology Inc. 


products. 

Until now. IBM has finally 
taken the wraps off the big 
picture, and it’s clear that IBM 
does have a coherent strategy 
for making computers easier 
to use at the same time it 
builds bridges among micros, 
minis, and mainframes. 

Office Vision is the grand 


mi The Norton oles 
Advanced Edition — 
Peter Norton Computing 


X-Tree Inc 


X-Tree Professional 


culmination of many SAA 
connectivity elements, pro- 
viding a desktop environment 
that is as simple to use as a 
Macintosh and as far-reaching 
as a DEC minicomputer. 
Office Vision uses icons to 
manage all tasks. It’s the same 
design used in the Presentation 
Manager and hinted at in 
Microsoft Windows, but here 
all files will have graphic 
symbols and the icons will be 
intelligent. Select a text file 
and drag it to your address 


TOP TEN ELLER: > 


nation, tallied unit ee over 5 weeks just oe progr 
categorized as utilities. Of course, it’s difficult to put programs 
into categories, and you could argue that backup programs are” 


book; the e-mail system will 
understand that you want the 
file to be posted and will attend 
to the details on its own. 

The applications will manage 
details that current software 
leaves to the user. And the 
sreatest detail that users can 
forget is which kind of computer 
they’re using; the interface will 
be the same on any computer. 
Icons that appear on a user’s 
display may represent data or 
programs stored on any System 
370, 3090, AS/400, or AT on 


CONTINUES ON PAGE 64 


ties: A AS Wook His | 


not utilities, but the list provides a snapshot of the market, 
not an authoritative summary. 


Fastback Plus 2.01 
Fifth Generation Systems Inc. 


Desk-Link 2.21 
Traveling Software Inc. 


= at 
EME 222222558 
EE ee ——<— 


Above Disc 2.0 
Above Software 


The Norton Commander 2.0 
Peter Norton Computing 


Mace Utilities 5 
Paul Mace Software Inc. 


DESQview 2.2 
Quarterdeck Office Syste: 


at the bottom of each chart represent each of those 5 

weeks, beginning with the week of April 24. Dramatic shifts in 

a particular program's ranking may be the result of seasonal 

_ factors or sales promotions conducted by individual OS More 
than 10,000 individual locations contribute ie ing ie 


AUGUST 1989 PC MAGAZINE [GK 


Pipeline 


the network. 

If this were just another 
set of specs for the SAA 
guidebook, it would hardly 
be worth writing about. But 
IBM has quietly been working 
with some of the top software 
houses in every hardware arena, 
making it a good bet that this 
dream will be realized. 

There are two major thrusts: 
IBM will sell utility applications 
(e-mail, address book, file 
manager), and other software 
publishers will sell applications 
that plug into the Office Vision 
environment. 

McCormack & Dodge will 
have financial and human- 
resource applications for 
mainframes; Information 
Builders will have Focus for 
the DB2 environment; SAS 
will port its statistical 
applications; and both Lotus 
and Microsoft will port their 
PC spreadsheets. 


To Te. in vane conversion 


NE BALA CSA SRLS ba SALI TRL IS HMC OWE A OETA ES OHTA LEE EPSOM VERE PAOD 


Tetultinate face of OS/2: OfficeVision. Icons can 
represent files that are stored on any IBM computer in 
the network, whether it be a System 370, 3090, or PS/2. 


of 3270 software, IBM will 
sell: GE ase]. for OS, 2 
programming tool for 
converting existing 3270 
applications to Office Vision’s 
graphic environment. 
Although PC-only networks 
could benefit from Office- 
Vision’s rich set of tools, it 
may be some time before the 
system reaches below large 
sites te Plenty ot pes iron. 


When the first programs ship 
in September, the cost will be 
in a mainframe ballpark: about 
$7,500 per station. 


Hayes Finally Finds Fax. 
Can AT Commands 

Be Far Behind? 

Hayes, the modem market 
leader, seemed to be prepared 
to nap all through the fax 


stirred. It’s entered the PC 
fax market by acquiring one 
of the top product lines, JT- 
Fax, from Quadram. To avoid 
disrupting the JT-Fax board 
supply pipeline, Hayes and 
Quadram worked out an 
elaborate joint-marketing 
agreement for the rest of the 
year, but as of early 1990 JT- 
Fax will be solely a Hayes 
product. 

Now that Hayes has made 
its first fax move, look for the 
company to attempt to extend 
the AT command set with fax 
instructions. Intel and DCA, 
of course, have been selling a 
new software protocol for fax 
background communications, 
which Hayes has studiously 
avoided. 

An ISO committee will soon 
promulgate an official AT 
command set spec; fax control 
would be a simple extension. 

If Hayes is successful in 
lining up software support, 
you ll finally be able to manage 
your fax mail with the same 
familiar tools you use for other 


_ revolution, but the giant has icati 


communications. 8 


“reluctance to upgrade, we aered ‘ior ine. | 
ue reasons why people hesitate to switch. As 
you might have guessed, investments in 
learning and apprications ¥ were e leading — 

answers. — 


We recently polled 7 738 eailers to PC MagNet 
about their use of database software. Not 
surprisingly, 89 percent said databases were 
used in their office and, of those, 25 percent | 
used dBASE Ill; only 11 percent had stepped up 


to dBASE IV. To try and understand the 


How do you use your database software 


most often? 


Develop simple 
applications 
without 
programming 


Develop simple 
applications with 
DBMS program 
language 


Develop complex 
applications 

with DBMS 
program 
language 


Perform 
queries and 
generate reports 


What are the factors that keep you loyal 


to your current DBMS? 


Learning curve | 
Investment in existing applications | 


File compatibility) = 


Program compatibility 
Support of existing application 


Concern over stability of vendor ~ 
Company standards _ 
None of the above | 
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We ‘look The #1 Editor's Choice In- 


Remote Computing And Kept Going. 


ANNOUNCING pcANY WHERE III 


Where do you go when you’re already at the top? 
Up! And up! And up! 

The PC Magazine #1 Editor’s Choice in Remote 
Spans Computing is now even faster. Even easier to use. 
SIGS And even more clearly the leader, with new, unbeat- 
able features that can’t be found anywhere else. 

Plus, now you can use pcAN Y WHERE III™ with 
PC MacTerm™ to run a PC from your Macintosh. 
PC Magazine wrote: “pcANY WHERE is one of those 
rare programs that costs less than the competition yet offers 
better performance.” 


THE BEST IN THE BUSINESS 
JUST GOT BETTER 


pcANY WHERE II lets you run any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, data, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer — 
files. Print on either end. All with complete security. 

pcANY WHERE III is also the best solution for remote 
access to a Local Area Network. In fact, Novell chose 
pcANY WHERE III for remote computing with its new 
NetWare Asynchronous Communications Server (NACS)"" 

These are only some of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration—great for 
client billing and customer support. 

VOICE/DATA SWITCHING lets users talk into the same 
phone line being used for data transmission. RECORD AND 


ii 


PLAYBACK is excellent for remote diagnostics and training; 
entire remote sessions can be captured and played back later. 


BETTER THAN A CARBON COPY 


PC Tech Journal: “What is the final verdict on Carbon 
Copy PLUS. ...its features are surpassed by those of a 
package recently reviewed—pcANY WHERE... .ease of use, 
dependability, flexibility of operation, cost effectiveness. 
On these scores, pcAN Y WHERE 1s the better alternative.” 

PC Magazine: “Tf there’s one program that can handle it 
all, it's ppcANY WHERE. ..As the least expensive package, 
it’s also the clear front-runner in giving the most bang 
per buck.” 

Data-Based Advisor: “My preference, pcANY WHERE 
performed flawlessly. ..inexpensive enough to be installe 
wherever there’s a modem.” : 3 

Family and Home-Office Computing: “A “best buy’ in 


-my book.” | 


And they didn’t even see pcAN Y WHERE III! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, pcpANYWHERE III retails for only $145. 
And unlike other remote computing packages, one purchase 
of ppcANY WHERE III provides the software necessary 
for both sides—host and remote—of a PC-to-PC connection. 
For more information, or to place your order, call your 
local dealer or distributor. Or contact DMA at 212-687-7115, 
or write to: Dynamic Microprocessor Associates, Inc., 
60 East 42nd Street, Suite 1100, i ON ees 
New York, NY 10165. a 
pcANYWHERE III, pcANYWHERE, and PC MacTerm 


are trademarks of Dynamic Microprocessor Associates. 
Other products are trademarks of their manufacturers. 


pcANY WHERE Ill. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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Who Says Fox BASE+ 
is Better than dBASE? 


Tne Fastest, Most Powerful, dBASE Compatible 
"Relational Database Management System 
For PC's and PC Compatibles! 


Fox Software 
Nothing Bre Like a Fou 


—— 5 


_ The Experts! === 


The Fastest, Most e | 
Fastest, Most Powerful, BASE Compatible 


The Best Just Got Better—Now Shipping New FoxBASE+ Version 2.10! 


Nicholas Petreley, InfoWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
choice.” InfoWorld “Editor’s Choice” for 1987 and 1988! 

P.L. Olympia, Founder & President, National Dbase Users 
Group / Government Computer News: 

“FoxBASE+ is a supercharged dBASE, with all the features 
Ashton-Tate forgot. If you’re into serious dBASE development 
and have not tried FoxBASE-+ , you are living in the dark ages 
and wasting your company’s money.” 


George F. Goley IV, Cont. Editor, Data Based Advisor: 
“The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoxBASE+ 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about.” 

David Irwin, Former President/CEO, Data Based Advisor: 
“From the dBASE compatibility standpoint, FoxBASE-+ is flaw- 
less. From the speed standpoint, FoxBASE+ is unbelievable. 
From the “lazy factor” standpoint, FoxBASE+ is perfect.” 


Glenn Hart, Contributing Editor, PC Magazine: 
“Initial tests of FoxBASE+ were simply stunning. In many 


ways, FoxBASE+ gives you the best of both worlds: all the ben- 


efits of interactive development and debugging, plus the speed 
and code protection of a compiler.” 


FoxBASE and FoxBASE+ are trademarks of Fox Software. 
dBASE and dBASE III PLUS are trademarks of Ashton-Tate. 
Macintosh is a trademark of Apple Computers, Inc. 


Adam Green, Contributing Editor, Data Based Advisor, 
dBASE Author: 


“For the PC, FoxBASE+ has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE+/Mac will set standards for innovation and leader- 
ship in a new dBASE implementation.” 


Don Crabb, Contributing Editor, InfoWorld: 

“You can expect blazing speed on the Mac. FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 


This is what they said about Version 2.00 of FoxBASE +. 
Imagine what The Experts will say about New Version 

2.10 with these added features: Menu-Driven Interface, Pro- 
gram Documentor, Screen Painter and Template-Based 
Application Generator ... and Version 2.10 is even faster 
than 2.00! | 


Join The Experts. Get your copy of the New FoxBASE + Ver- 
sion 2.10 today! Now available at your nearest, quality soft- 
ware retailer, or directly from us by calling (419) 874-0162 

Ext. 760. 


Because, when it comes to speed, compatibility and value, 
nothing runs like the New FOX— Version 2.10! 


Fox software §=—COt™S 


Nothing Runs Like a Fox. 

Fox Software (419) 874-0162 Ext. 760. 
118 W South Boundary — FAX: (419) 874-8678 
Perrysburg, OH 43551 TELEX: 6508040827 FOX 
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What'’s a nice 


hardware company 
like IBM 
doing in the software 


business? 


agement tools. ‘‘We believe in PIMs, 


Everyone knows IBM is a hardware company. 
So what’s it doing in the software business? 
That’s what I asked Fernand Sarrat, the general 
manager of IBM’s Desktop Software business 
unit. 

The Desktop Software unit sells IBM- 
branded applications and languages. Some of 
them are developed in-house; others are li- 
censed from third-party developers. IBM 
stands ready to help developers with the posi- 
tioning, marketing, and rollout of their prod- 
ucts. In short, it sounds a lot like a software 
publishing company. 

Sarrat agrees. He is scouring the industry in 
search of promising software. They don’t make 
a big deal out of it, but they are thorough. One 
software developer I spoke to said, ‘‘Sure, 
they’ ve been here. They gave what we’ re doing 
a very thorough going-over.”’ 

IBM Desktop Software hits all the big trade 
shows, looking for new technology and trying 
to divine the latest trends. And it hits the panel 
discussions as well. Back at Spring Comdex, 
the session that I chaired on personal informa- 
tion managers (PIMs) had a phalanx of Men In 
Blue Suits in the back of the room. 

IBM’s interest in PIMs is more than whimsi- 
cal. The company has announced a ‘“business 
relationship’’ with Jensen-Jones, a small firm 
active in the development of Windows-based 
products, including personal information man- 
”” says 
Sarrat. ““They reflect what people really do.”’ 

Sarrat considers Windows extremely impor- 
tant to the Desktop Software unit’s success. He 
points to the burgeoning installed base of Win- 
dows-capable machines, the upsurge in Win- 
dows-based applications, and a general accep- 
tance of the graphical user interface. ““‘Windows 
is a commercial opportunity right now,”’ he 
says, ‘‘and it will get better.’ 


A QUESTION OF RESOURCES 
With IBM’s Entry Systems Division pushing 
OS/2 so hard, isn’t this attitude a conflict within 
the ranks? Shouldn’t the Desktop Software unit 
be evangelizing OS/2 applications? 

Sarrat sees it differently. He says, “‘Evange- 
lism is [Entry Systems Division president 
James] Cannavino’s thing. We don’t do evan- 
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gelism, but we have gone to a lot of Mac 
events, looking for developers with graphics 
experience to do things for our platform. We’re 
not looking at graphical applications exclusive- 
ly, though. We would do a straight DOS appli- 
cation if it made good business sense.”’ 

And what makes good business sense? The 
current revenue stream. Sarrat says, ““We could 
be pursuing OS/2 and AIX vigorously, butit’s a 
question of resources.’’ Aside from that, he re- 
mains bullish on OS/2’s future: ““When people 
see what can be done with OS/2, the improve- 
ments in basic things, they’ll want it. Multi- 
threading will have a huge impact on the way 
applications are designed. Overall, they’ Il have 
better applications.’’ And he also warns, “‘It’s 
rough when you’re first, but the people who 
stay behind will be in trouble.”’ 


CAN THEY PULL IT OFF? 
So much for intent. It’s clear that IBM’s Desk- 
top Software people want their division to be a 
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player in software publishing, and they want to 
make money at it. They even have a cash cow 
in the barn: DisplayWrite. 

But it’s a big question whether Display- 
Write’s success is due to its features and IBM’s 
marketing skill, or whether it’s just trading on 
the installed base of Displaywriters. Does any- 
one outside the IBM direct distribution umbrel- 
la buy DisplayWrite? Is marketing prowess an 
issue here? It’s hard to tell. The product does 
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_ THE FASTEST. 


DRAW LINES, BOXES AND GRIDS 

WITH JUST A FEW KEYSTROKES! 
FormIool streamlines the PC’s ability to 

draw—lines, boxes and grids are drawn for 

you with just a couple of keystrokes. You can 

change your grid layout, adjust type sizes, 

or rearrange boxes—in a matter of seconds! 


FAST, EASY TEXT MANIPULATION. 

You can automatically fit text into a defin- 
ed areas, perform character and word wrap- 
ping, adjust line and character spacing, print 
graphic and mathematical symbols, 
organize your forms in a mini-database— 
even print your forms sideways. 


COMPATIBLE WITH ANY PC AND PRINTER. 
Formlool supports virtually any PC and 
over 200 printers—and dozens of lasers— 
right out of the box. 


INCLUDES “THE FORMTOOL DESIGN KIT.” 
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Includes over 120 pre-designed, ready-to-use forms. 


TO CREATE AN 


NEW—‘WYSIWYG” PREVIEW FEATURE! 


oar 
ON ANE EER AOTC 
Tote WESGE bore Abo) oh 


Spot errors in typestyle, spacing, alignment before com- 
mitting the form to paper. Also includes ‘‘zoom’ feature. 


JUST $95! 


Formtool 


The Best Selling Forms Package In The World. 


BLOC Publishing Corp. 800 Southwest 37th Avenue, Suite 

765, Coral Gables Florida 33134. Visa and MasterCard ac- 

cepted. Add $5.50 for shipping, international orders add 

$10.00. FL residents add 6 percent sales tax. 

See your dealer orcall (800)888-2562 

Call for information on preview upgrade. 
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BLOCPublishing 


Copyright 1989, BLOC Publishing. FormTool is a registered 
trademark of BLOC Publishing 
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sell in the market for standalone PC appli- 
cations, but well below the volume of 
WordPerfect and Microsoft Word. 

Jeff Tarter, market researcher and edi- 
tor of SoftLetter, a newsletter that covers 
software companies, says IBM’s Desktop 
Software business is probably worth be- 
tween $60 and $70 million in sales per 
year, mainly from DisplayWrite. Tarter 
considers DisplayWrite a bundled soft- 
ware sale rather than an independent prod- 
uct. But a war chest is a war chest, and 
IBM appears willing to make the invest- 
ment in other software packages. 


OLD WAYS, NEW WAYS 

One of the biggest objections I’ve heard 
from developers concerns IBM’s insis- 
tence on exclusivity. IBM wants to be the 
only distributor for its own branded prod- 
ucts. This means that these products never 
show up on the distribution-driven best- 
seller lists. And if IBM isn’t very effective 
at promotion, the product might never 
make it to the dealer’s shelves or to the 
mail-order distributors. 

Sarrat’s response is that if a developer 
already has marketing strength, IBM can 
still work with that firm. ‘“We can look ata 
menu of marketing opportunities,’’ he 
says. “We can find ways to get around the 
exclusivity issue if it’s really important.’”’ 

A more serious obstacle may be royal- 
ties. Software Publishing Corp., the au- 
thor of the Assistant series, negotiated a 
nonexclusive license with IBM back in the 
old days. But despite IBM’s promotional 
might, including the Little Tramp and all, 
Software Publishing far outsold IBM 
through its own advertising and distribu- 
tion channels. 

Software Publishing isn’t complaining 
about its IBM royalty checks, Sarrat points 
out. But it’s unclear whether the company 
would negotiate the same deal today. Ru- 
mor has it that IBM’s royalties are less than 
those offered by other software publishers. 
That may have to change before IBM gets 
the products it really wants. 

Does the world need IBM as a software 
publisher? Does IBM bring anything more 
to the table than a huge sales force primari- 
ly committed to selling hardware? Sarrat is 
determined. And determined people—es- 
pecially those with the resources of a $50 
billion company behind them—usually get 
what they want. 6 
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At $99.95 
Lucid 3-D. 


As Our Gift! 


Version 2.0 of Lucid 3-D is more than a 
bag of new features. It's a masterwork! The 
original Lucid 3-D captured the industry’s 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year’s winner of PC Magazine’s Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn’t require 
a super computer! 

IDacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 


Version 2.0] 
is a Hit! 


Try it Risk Free and 
Get DacEasy Lightnigfe 


} 


‘Lucid is 
a spreadsheet for 
our times. It is technical tour 
de force in an era that seems to have forgot- 
ten how to write tight code." PC MAGAZINE 


“You might think that a RAM resident spread- 
sheet would necessarily be limited in features. 
We found that Lucid 3-D is anything but 

limited in power.” INFOWORLD 


“Lucid 3-D is a package that could alter the 
Jace of future spreadsheets. It offers residence, 
multiple windows, colour, mouse support and 
rapid execution.” PC USER 


Version 2.0 is Even More 


Create bar and pie charts; line 
graphs and more, directly from your 
spreadsheet. za] oe CLC DVR TBGT LED. 1ifotal plas 


e 
: Amazing! 
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mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy. 

It’s no wonder Lucid 3-D was voted Editors' 
Pick for 1988 by Home Office Computing. 


which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 


write 1-2-3 and dBase files directly. 


Copyright © 1989, DacEasy, Inc. All Rights Reserved 


Offer Expires August 31st, 1989 


Try Lucid for 30 
days and if you don’t 
agree it’s remarkable, simply return it 
for a full refund...and keep Lightning as 
our gift! 

e are so confident that you will love 
Lucid 3-D we are willing to give away the 
best selling disk speedup program in 
history. Just recently reviewers in InfoWorld 
gave Lucid 3-D, Version 2.0, the Excellent | 
Value award. If you act now you can get | 
Lightning, the program that makes every | 
computer faster, using as little as 15K of 


Call Toll Free 
1-800-877-8088 


In Canada, Call 416-444-EASY 
BEFORE AUGUST 31st,1989! 


lf Purchased From Your Local 
Dealer between July 15 and 

August 31, 1989, Send in Proof 
of Purchase to DacEasy for 


) Your FREE Lightning! 


17950 Preston Rd. » Suite 800 » Dallas, TX 75252 


30 Day Money Back Guarantee: Dac offers an unconditional 
guarantee on all products bought directly from Dac Easy, (less 
shipping charges). 

Minimum Hardware Requirements: IBM or 100% compatibles, 
256K memory (384K with Graphics), two disk drives. Mouse 
optional. Trademarks: IBM, MS-DOS, PC-DOS, Lotus 1-2-3, and 
dBase. Lucid 3-D and DacEasy are trademarks of Dac Easy, Inc., 
17950 Preston Rd., Suite 800, Dallas, TX 75252 

Lucid 3-D is another fine product developed by the innovative 


people at PCSG. 
Media Code #108 


AO Meg 28MS Drive 
16 Bit VGA Board 


14” VGA COLOR Monitor 


1 Parallel/2 Serial Ports — 
101 Key Keyboard — 
MS DOS 3.3 or 4.01 


$2395.00 


(0 Mhz 286 VGA 


80286- 20 Processor 
2 Megs RAM 


1.2 Meg 51%’ Drive 

1.44 Meg 3.5° Drive 

40 Meg 28ms Drive 

16 Bit VGA Board 

14” VGA COLOR Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 

MS DOS 3.3 or 4.01 


$2495.00 


A w AR D OF 


DISTINCTION 


1.44 Meg 3.5" Dive 
80 Meg 28ms Drive 
16 Bit VGA Board 


14” VGA COLOR Monitor. 


1 Parallel’2 Serial Ports 
101 Key Keyboard | 
MS DOS 3.3 or 4.01. 


4 Megs RAM 
1.2 Meg 514" Drive 
A a He Srey Drive 


101 Key ween i 
MS DOS 33 or 4.01. 


$4495, 00 


(64K Cache Add $500 


Gateway 2000 g 
PO. Box 2000 A= 
Sgt. Bluff, IA 51054 


800-779-2000 
712-943-200 


Sometimes even the most — 
~advanced technolo: 


starts with a simple 1 


Finding a way to make a printer with 7 thanks to a 136-character/line car 
laser quality, but without laser cost, OO — a a riage that's the widest in its class. 
was no easy task. So when Canon fie. And when it comes to virtually 
engineers designed the BU-130,  . eC maintenance-free performance 
they were quite surprised to find — | - £7, the BJ-130 is also in a class by 
such a simple answer. Bubbles. —— 2, > ££ itself, with built-in automatic clean- 
Millions of tiny ink bubbles, in fact, << = ing and a unique 48-nozzle print 
that quickly and quietly print at up to a, head that lasts for years. Along 
360 DPI for performance that’s almost | with high speed operation that’s so 
unheard of in a non-impact printer. quiet you can keep the unit right by your 

The BJ-130 Bubble-Jet Printer provides desk, convenient cut-sheet feeding 
incredibly precise print quality for every- plus complete software compatibility, 
thing from text to graphics and lets you the BU-130 Bubble-Jet Printer is simply 


print on just about any plain paper you , : faster, simply quieter, simply clearer. 
choose. Even paperas wide as16.5inches, [=sUleleISish daddlal (ole Quite simply, it’s a better way to print. 


For more information, call the Bubble-Jet Hot Line 1-800-453-7000 
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Only when PCs are 
evaluated on the 
basis of what they 
can do, not on some 
theoretically 
achievable 

speed, will there be a 
viable used-computer 


market. 


I was invited to speak before a financial-sys- 
tems software firm about the future of desktop 
computing. The CEO was concerned, though, 
that I might say something like ‘‘Windows is 
dead.’’ This, he felt, would confuse the users to 
whom he intends to sell a fancy window-based 
product. 

He explained that he was having enough 
trouble with field offices and their old equip- 
ment and their constant demand for DOS-based 
applications. His observation was simple: the 
main offices around the country were upgrad- 
ing to newer equipment, as needed; the field of- 
fices in Podunk, Idaho, were staying with the 
PC-XT. 

This observation is not lost on me as I go toa 
local garage owner and discover a PC- 
XT-class machine in his office. Discussions 
concerning upgrading are met with a large 
smile. Curiously, a year ago users just like him 
were concerned about the status of their invest- 
ment in PC technology and_worried sick about 
obsolescence. Enough time has passed for them 
to become adamant about the PC-XT and its po- 
sition in the world. Now they all use the bot- 
tom-line “‘we can’t throw away our invest- 
ment’’ excuse for keeping the beast. 

I’m convinced that if there were a viable 
used-computer market, then many of these old 
clunkers would be recycled out of the big-busi- 
ness environment and into homes and schools 
and flower shops where they belong. 

During the heyday of the American automo- 
bile industry, the American used-car system 
was the most efficient in the world. We all 
know how, for example, in the 1950s and early 
1960s many people were able to have a new car 
every year by trading in the previous year’s 
model. The system encouraged the practice, es- 
pecially among owners of cars like Cadillacs 
and Lincolns. 

Gradually, industry restructuring, imports, 
interest rates, and other changes in the economy 
altered the U.S. automobile industry forever, 
and the used-car scene never adjusted. Few 
peopie nowadays have a new car every year, 
and the classified ads are where you get the best 
deal for your old car. It’s no coincidence that 
the vitality of the U.S. automakers isn’t what it 
was in 1958, either. 


John C. 
Dvora 
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NEEDED: A GOOD IDEAL 

There has never been an adequate used-com- 
puter arrangement instituted by computer 
stores. While there are a couple of large ven- 
dors of used machines and a few stores that spe- 
cialize in used computers, this is hardly the so- 
lution needed to permanently move the PC-XT 
out of American businesses. 

What is needed is a good deal (‘“Did I hear 
someone say deal?’’). The most adamant XT 
owners, many of whom are reading this col- 
umn, would welcome turning in their trusty XT 
for a speedy 386 machine that can process in- 
formation at least ten times faster if it could be 
done with an investment of $1,000 paid over 3 
years. 

The key to success is to make sure the ma- 
chines don’t depreciate, but always maintain a 
fixed resale value based on the prices of new 
machines and their cost per usable mips. This 
way a computer becomes a commodity item 
with a known exchange-rate value and not a 


piece of electronic junk. Dealers could recycle 
the machines in their used-computer lot. 

Assigning a value based on cost per usable 
mips would mean that I/O-choked technologies 
running around fast processors would be evalu- 
ated based on what they can do, not on some 
theoretically achievable speed. When this hap- 
pens, then there will be a viable used-computer 
market, and XTs can be moved smoothly out of 
American business. 
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Introducing © 


_ Superbase 2 For Windows | _ 


SETTING THE 
GRAPHICAL DATABASE STANDARD 


tlamesing the full power of Microsoft’ Windows, 

Superbase’ 2 gives you a whole new perspective on how to get 
the most from your computer. Use Superbase 2 to make 
relational data management more productive than ever be- 
fore. Use it to set up new filing systems or to browse through, 
select from and report directly on your dBase’ files. And 
Superbase 2’s integral telecommunications, text and image- 
handling open up valuable new application possibilities. 
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Browse through your facts and figures in any sequence with ay unique 
VCR-style panel controls — get first, fast forward, pause, get next, rewind — 
it’s just like playing a tape. 

Compose a form letter with the built-in text editor. Then print both 
personalized letters and mailing labels to the recipients of your choice. 
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A sities tells a thousand words, and with Superbase 2 you can integrate 
scanned photographs, faxed documents, drawings and extended text pas- 
sages right into your database. Supported formats include TIF PCX, IMG, 
and WME 


It’s as easy to exchange data too, 
with other programs like Microsoft 
Excel, Lotus 1-2-3, dBase II, III and 
III+, or with other machines via a 
Hayes*-compatible modem using the 
built-in telecommunications facilities. 
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SUPERBASE 


The Data Manager for Microsoft® Windows 
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AND dBase FILES 


Superbase 2 provides a vast range of data types for creat- 
ing new databases, including amounts, exponential numbers, 
dates, times and calculations. You can ensure data consis- 
tency with the help of cross-file lookups and validation 
formulas. 

Or you can use Superbase 2 to window directly onto your 
dBase’ files. Without compromising other applications that 
may be using them. 

Superbase 2 is a relational system, which means you can 
select fields from a number of different files for reporting. In 
any Windows font. And Superbase 2’s selection panels and 
on-line help make building a powerful relational query, com- 
plete with sub-totals, selections and sorting, into a simple 
step-by-step process. 

Superbase 2 is part of an upwardly compatible family of 
database management products designed to meet your evolv- 
ing needs. And our upgrade policies ensure that your soft- 
ware investment is always protected. 


ORDER TODAY. Superbase 2 
is available through 
Egghead Discount Software 
and better dealers everywhere. 
Or call us direct at 


(800) 562-9909 (214) 929-4888 
Suggested Retail Price only $295. 30-day guarantee! 
GSA Schedule C Contract #GSO0K89AGS6402 
Fully functional demos (limited record input) only $19.95 


SUPERBASE’2 


The Data Manager for Microsoft® Windows 


PRECISION SOFTWARE 
Precision Incorporated 
8404A Sterling Street 
Irving, TX 75063 Precision 
ftware 
Superbase is a registered trademark and Superbase 2 and the Precision Software logo are trademarks 


of Precision Software. Other brand and product names are registered trademarks or trademarks of 
their respective holders. Precision Software, 8404 Sterling Street, Suite A, Irving, Texas 75063. 
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When asked why he 
chose an 8-bit chip for 
his Z-88, Clive Sinclair 
replied, “Because | 
couldn't find a 4-bit 
chip | liked.” 


OW bine & Bit computers — | 
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Introducing the perfect 
companion for your laptop 
computer: the new Kodak 
Diconix 150 plus printer. 


Hundreds of thousands of 
laptop users loved the 
Diconix 150 printer. Now 
theres a 150 plus. It delivers 
improved print quality, on plain paper 
and is faster than ever. Its still the smallest, lightest, 
quietest printer in the world. 


e Faster than ever—180 CPS. ¢ Improved print quality—even 
higher resolution and improved font design. ¢ Prints on plain 
paper. ® Improved paper handling, easily handles tractor feed and 
cut-sheet paper. ¢ So compact and light you can carry it any- 
where—3.1 Ibs. ¢ So quiet you can use it anywhere. ¢ The proven 
reliability you expect from Kodak. 


The Kodak Diconix 150 plus printer. Now you can read what 
you write before you get back to the office. For details, 

and the name of your nearest dealer in the 

U.S. or Canada, call 1 800 255-3434. | 


Portable power for the printed page. 
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Lunafrace™ offers the most economical and advanced scanning method available today for loading 
Non-CAD drawings and images into your CAD system, without costly conversion to CAD format. 
Lunalrace allows the user to view, zoom, pan, plot and convert the scanned image into intelligent 
data ... using only the standard CAD system commands, and plotting devices. 

Lunalrace uses scanned images created by most popular scanners that produce 

a PCX format, or images can be scanned using service bureaus. 


7 IMERICAN ia cic SERVICES INC 


2315 Luna Road, Carrollton, TX 75006 
CIRCLE 248 ON READER SERVICE CARD 


Lunalrace™ will introduce you to the value of scanned images in your 
CAD system ... the technology that was pioneered by our 
LunaSeries'” products, these products offer enhanced image 
manipulation capabilities to LunaTrace ... the same 

capabilities enjoyed by our Fortune 500 customers. 

Orders Only: 1-800-234-SCAN 

Inquiries Only: 1-214-484-3339 


| 2a 
| VISA MasterCard. 
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AutoCAD is a 
registered trademark 
of Autodesk, Inc. 
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The interface wars 
may be dangerous. 
if the lawyers 

get their way, 
software developers 
will spend their 

time doing things 
differently, 


not better. 


Se 


User interfaces are really hot right now. And 
no, dear cynic, not just at the meetings of the 
American Bar Association’s Computer Law 
section. 


Anyone doubting it would have become a | 


believer in 10 minutes had they been at the As- 
sociation for Computing Machinery’s CHI ’89 
conference, which took place in early May. 
CHI stands for Computer Human Interface, and 
CHI ’89 had virtually all of the biggest and best- 
known names in the theory and practice of in- 
terface design. Attendance soared this year to 
an all-time high of 1,800 people. 

A sparkling four-way debate on the user-in- 
terface litigation wars drew reporters from na- 
tional newspapers and the business press as 
well as conference attendees. The audience 
hissed when the moderator finally cut off the 
protracted question-and-answer session. The 
formal sessions were vigorous, contentious, 
and interactive to a degree not often seen in aca- 
demic or business gatherings in the computer 
industry. Even the coffee-shop colloquiums 
were more intense; people crowded 10 and 15 
chairs around four-place tables, the better to 
yell at one another. 

But out of all that was said on the speaker’s 
platform and in the hallways, a remark by Mi- 
chael Leak of Bellcore (the former Bell Labs) 
stayed with me the longest. He identified better 
than anyone yet the clear and present danger of 
today’s muddled legal situation. 

‘“We spend a lot of time in computer science 
arguing about standards and trying to get sys- 
tems that people can use intuitively and easi- 
ly,’’ Leak said. ‘‘Now the danger is that com- 
pany managements will tell their people to do 
everything differently. That will mean every 
program you buy will look different from every 
other program. And you’ ll have a lot of trouble 
using them.”’ 

Exactly. 

This isn’t just a moot-court debating exer- 
cise. It’s a direct assault on the central thrust of 
product development today: making things 
consistent so that they’re easier to use. 


DIFFERENT ISN’T ALWAYS BETTER 
Programs that are hard to use because they look 
different are nothing new to users of DOS com- 


Jim 


ymour 


puters, of course. That’s the curse of the lack of 
user-interface tools built into DOS. But with 
the gradual acceptance of the Microsoft Win- 
dows and Presentation Manager screen-design 
and keystroke conventions, we’re beginning to 
see some light at the end of the tunnel. 

In fact, as Will Zachmann has pointed out, 
we may face the blissful prospect of a future in 
which most small-to-medium-size systems 
have similar interfaces. On the DOS level, 
we'll use Windows; on OS/2, Presentation 
Manager; and on Unix, it looks like the Win- 
dows derivative OSF/Motif may be the winner. 
But only if we don’t get caught up in a swirl of 
everyone doing it differently—not better, just 
differently, thank you—to avoid being sued. 

Copyrights and patents have fostered social 
and scientific progress and protected the legiti- 
mate rights of inventors and their assigns for 
more than a century. But now those admirable 
statutes run the risk of being perverted and of 
being turned toward purposes they were origi- 


nally intended to work against. 

In part, this problem is due to the changing 
nature of the intellectual property for which 
protection is being sought. Software isn’t much 
like books, for which copyright laws were orig- 
inally written. And computer chips and micro- 
code aren’t much like most of the inventions the 
U.S. Patent Office judges. But equally respon- 
sible is the aggressive, predatory attitude of 
some vendors in the computer industry. Today, 
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Call us for a free AnthroCart catalog: 800-325-3841 
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Anthro® 
Technology Furniture® 


3221 N.W. Yeon St. 
Portland, Oregon 97210 


ANTHRO (503) 241-7113 


Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 


FNMA 1003. 


HUD 1. DD250. SF 171. OF 347. 
HCFA 1500. NAVPERS 1611. 

DD1610. ...lf you've filled it out once, ae 
you've filled it out a thousand times. Why \v. 
not doit on your PC using one of our 
AutoForm™ packages and get it done 
once and for all. 


For example, with our FNMA Autof¢ 
simply fill in your 7003 on screen an 
it out on your laser printer. Entri 
exactly where they belong with pinpo 
precision. AutoForm also creates stan 
dBASE Ill Plus files. So your data can be 
used to fill in another 7003 or any other 
form. Never retype a thing. 


We 


Free demo disk. Call us today. 


1-800-992-0085 
(or 617-890-4499). 


FOrmWOrx:’ 


CORPORATION 
Reservoir Place, 1601 Trapelo Road, Waltham, MA 02154 
Software features depend on the form and your printer's capabilities, 


FormWorx is a registered trademark and AutoForm is a trademark of 
FormWorx Corporation. 
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copyright and patent suits are coming to be 
seen as legitimate strategic elements in a 
company’s marketing plans. 

Does Apple’s weird affection for a 
crude line drawing of a garbage can make 
much sense? Does anyone think that Apple 
is really pursuing copyright royalties from 
Microsoft, Hewlett-Packard, and maybe 


Today, suits are seen 
as strategic elements 


ina company’s 


_marketing plans. 


IBM in their legal attack on Windows, New 
Wave, and, implicitly, Presentation Man- 
ager? Or aren’t Apple’s lawyers really just 
trying to buy time in the courtroom, stall- 
ing the competition while Apple’s engi- 
neers try to catch up in the labs? 


ON THE SHOULDERS OF GIANTS 

As in other creative fields, people working 
on user interfaces stand on the shoulders of 
those who have gone before them. Jack 
Brown, Apple’s counsel in its suits against 
Microsoft and HP, acknowledged the cre- 
ative aspects of interface design when he 
said at CHI ’89 that much of user-interface 
design is still an art, not a science. 

Tom ‘'Hemnes, another lawyer in the 
CHI ’89 debate, got to the nub of it when 
he pointed out that computer software is a 
‘‘cumulative technology.’’ We build, in 
software development, on what has been 
built before. And any force that drives us 
away from that direction, forcing us to pur- 
sue artificially differentiated routes rather 
than adding good new ideas to the best of 
the old ones, will have a malign effect. 

What scares me most about today’s in- 
terface litigation is that it may knock us off 
the track of pursuing programs that are 
more consistent and easier to use. Partly 
because the legal tools are inadequate. 
Partly because judges don’t understand 
computers. But mainly because some 
companies have shown a willingness to 
pervert the very laws under which they 
claim to seek shelter. ] 
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Backup for even. the : Larsen’ se on 

: , : earth is the feeling that 
most advanced hard disk.  §  [iRehwwteremsceea. 
‘The Maxell | = ~—_ data you've worked so hard 
Yq" data cartridge. 


on for so long. | 
The solution? 


Maxell Advanced System 
144" Data Cartridges. 
They're fully compatible with | 
all standard and mini 14” | 
data tape systems. | 
Perfect for file-by-file 
backup or mirror-image 
streaming, creating archival 
tapes or off-loading data. | 


And best of all, they | 
bring you the peace of mind 
which can only come from 
seeing the Maxell name on | 
your computer products. 


Talk to your Maxell 
distributor about backup for 
even the most sophisticated 
computer today. Before it 
slips your mind. 


114° DATA CARTRIDGE 


maxell 


SSOHCci/ 12,500 FTPI/600 FT/183 METERS 
XTRA HIGH PERFORMANCE 


1/4" DATA CARTRIDGE 


maxell. 


550Hci/ 12,500 FTPI/600 FT/183 METERS 


CARTRIO 


1/44” DATA CARTRIDGE 


~ THE GOLD STANDARD 


Maxell Corp. of America, 22-08 Route 208, Fair Lawn, NJ 07410 


THE IDEAL PARTNER 


WordPer 


for IBM Personal rect. 


2 Easy, Powerful User Interface 
Microsoft Windows, running on all ATs and 
386s, with 640k RAM 

® Simplified menu & toolbox design 


» Macros enable repetitive operations to be 
easily accessible 


® Hundreds of useful samples & clipart 
» Thorough documentation & tutorial 
oS Lightning Speed 
Superior architecture results in amazing 
speed even with large drawings 
+ Superb Freehand Drawing 
® Draw Bezier curves quickly and easily 
@ Fast & Powerful curve editing 
“3 Calligraphic Pen Shapes 
® Gives your curves a human touch by allow- 
ing custom pen shapes & angles 


1) Powerful Bitmap Support 
® Rotate, skew, stretch, scale, crop, color &posi- 
tion any bitmap 
1 Autotrace to Quickly Create Artwork 
» Automatically traces bitmaps, including 
scanned images to easily create your own 
editable artwork 
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a Over 50 Precision Fonts In Any Size 
COREL’s top quality typefaces (including 35 
that match those in PostScript printers) are 
included for both screen & printer. You see 
EXACTLY what you get, even when your 
text is skewed, rotated, or magnified 
Laserjet, Paintjet, & Postscript printers are 
fully supported 
Easy typeface selection with font shapes 
visible during font selection 


Full international character set 


a Interactive Kerning 
Characters can be dragged until you see the 
exact spacing you want 
Individual characters can have different at- 
tributes within a text string including 
typeface, point size, angle etc. 


l Fit Text to a Curve 


» Text.can easily be snapped to any curve in- 
cluding circles, rectangles, or even other text 


0 Fit Text to a Space 


Interactive letter, word and line spacing 


il Edit Lettershapes 
Start with any font you want, then create 
your own custom lettering 


él oes Effects for Postscript Printers 
Over 50 stunning textures including Fractal 
and Escher effects for filling any object 
» Linear or radial fountain fills for any object 
including text 
Extensive halftone screening for all objects 
including bitmaps & text 
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Mexcoltent Connectivity 

» Import Lotus PIC, PCX, TIFF, Illustrator, 
GDF, CGM 

® Export displayable EPS, Windows Metafile 
for use in page layout software 

» Use with all Windows supported input and 
output devices including slidemakers, 
tablets, monitors, Videoshow etc. 


1 Dazzling, Low Cost Color Output 
With CORELDRAW and a $1395 Hewlett 
Packard Paintjet printer, you can create inex- 
pensive but impressive color presentations 

® Full PANTONE®* and CYMK color support 
for color separations and color matched out- 
put devices 


a Unlimited HOTLINE Support 
) COREL experts are keen to help! 
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ORDER NOW $595** 
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* Pantone Inc’s check-standard trademark for color reproduction & color reproduction materials, **Available on 5.25"or 3.5" disks; Microsoft WINDOWS not included. 
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There are good 
reasons why 
workstations won't 
take over the PC 
market. But keep an 
eye on those 


workstation vendors! 


William E 


Zachmann 


There has been a lot of talk recently about work- 
stations as alternatives to personal computers. 
As workstation vendors have announced prod- 
ucts with list prices under $10,000—compar- 
able to those of high-end 386-based PCs— 
some analysts have been led to predict that 
these units will capture a big slice of the busi- 
ness market. Furthermore, some say, business 
buyers are likely to curtail their purchases while 
they evaluate these competitively priced work- 
Station alternatives. 

With all this horse manure around, it’s hard 
to argue that there isn’t a pony in there some- 
where. Still, if I may stack up my metaphors a 
little, there are very good reasons to suspect that 
this issue is more smoke than fire. For the dis- 
tinction between personal computers and work- 
stations is not nearly as clear as many commen- 
tators would have us believe. In fact, it is a 
distinction at best dubious, at worst downright 
misleading. To be sure, these products have 
historically fallen into two rather different mar- 
kets. But it is not at all certain that the categories 
of the past will apply to the markets of the fu- 
ture. 

Since the early 1980s the term workstation 
has been applied to single-user systems aimed 
at specialized fields; such as computer-aided 
design and artificial intelligence, that are graph- 
ics intensive and that require high processor 
performance and storage capacity. Worksta- 
tions are typically equipped with more memo- 
ry, more disk storage space, larger and higher- 
resolution displays, and faster bus structures 
than personal computers. As a result they are 
more expensive, but they can handle applica- 
tions that personal computers, until recently, 
just haven’t been able to run effectively. 

Initially, workstations were built with high- 
performance proprietary processor architec- 
tures, and they cost $100,000 or more. At that 
time, standard microprocessors from vendors 
like Intel and Motorola simply weren’t power- 
ful enough to meet the needs of such specialized 
applications. But as more-powerful 32-bit ver- 
sions of these chips appeared, they began to 
show up in the low end of workstation product 
lines. In particular, the large, unsegmented 
memory space of Motorola’s 680X0 series has 
ensured for these machines a leading role in the 


world of workstation products. 

It all adds up to the realization that worksta- 
tions are simply personal computers for appli- 
cations that PCs aren’t yet powerful enough to 
handle. Other differences, from processor and 
bus architectures to operating systems, are inci- 
dental. And as the technological overlap be- 
tween workstations and personal computers 
grows, the validity of the distinction between 
them will disappear. 


HISTORY REPEATS ITSELF 

Something roughly comparable happened with 
personal computers and dedicated word proces- 
sors in the early 1980s. Like today’s worksta- 
tions, dedicated word processors were original- 
ly expensive, specialized systems for doing 
things that personal computers couldn’t do. In 
1980, IBM’s introduction of the Displaywriter 
(which, remember, was a hardware product 
built around an Intel 8086 processor) was con- 
sidered a major breakthrough. It was priced 


very aggressively—below $10,000! 

At the time, there was actually talk of dedi- 
cated word processors like the Displaywriter 
posing a challenge to personal computers. IBM 
offered CP/M for the Displaywriter, and some 
analysts thought it might displace the less-pow- 
erful personal computers of the time—like the 
Apple II. 

But what actually happened, of course, is 
that personal computers became capable of do- 
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ing word processing as well as or better 
than dedicated word processors. Personal 
computers took over word processing, 
while word processor vendors suffered a 
decline from which even the survivors, 
such as Wang, are still trying to recover. 
Similarly, today’s personal computers, 


based upon powerful standard micro- 
processors like the Motorola 68030 and 
68040 and the Intel 80386 and 80486, are 
capable of taking over tasks once relegated 
to workstations. The separate workstation 
market is doomed as surely as the dedicat- 
ed word processor market was doomed 10 
years ago. 

Workstations cannot “‘take over’’ the 
personal computer market, because the 
only way to do so would be, in effect, to 


Break DOS’s 640K Shackles! 


“A top slot on anyone’s software 
shopping list ...helps TSRs co- 
reside in any system... 


8 


Winn L. Rosch, PC Week, 
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December 19, 1988 


“Calling HEADROOM a 
memory manager is like call- 
ing Houdini a handcuff 
manager. 


Helix Software’s $95 memory 
manipulator performs more death defy- 
ing escapes from DOS’s 640K straitjack- 
et than any other program available. 


.. This is one magic act you won’t 
want to miss.”’ 


Edward Mendelson, PC Magazine, 
February 28, 1989 
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HEADROOM 


The New Dimension In Memory Management 


Control RAM-Resident (TSR) 
Programs 

e Free all memory occupied by RAM 
resident programs 

e Load or remove TSRs on the fly without 
leaving your application 

e Swap TSRs instantly to/from expanded 
memory, extented memory, or to disk 

e Use TSRs’ own hot-keys to pop them up 

e Eliminate conflicts among TSRs and 
between applications and TSRs 

¢ Contol up to 32 TSKs/groups of TSRs 

e Display menu of loaded TSRs 

° Activate and deactivate TSRs at any time 


Control Application Programs 


@ Load up to 32 applications simultaneously 

e Hot-Key quickly (in 4 seconds on an AT) 
from one program to another 

e Set up any hot keys for your programs 

e Switch between any applications,even 
graphics and mouse driven programs, 

¢ Reload programs from their saved 
memory image 

e Switch programs from a batch file or API 

e Re-boot any application partition without 
affecting others 

e Display menu of loaded applications 


e Swap and control ANY TSRs, even key 
macro pragrams 

¢ Control TSRs from batch files or through 
the API-load, unload, reload, remove 

e Pop all TSRs up at any time-even in 
graphic programs 

All TSRs remain fully functional, but use none of 

your 640K memory, and HEADROOM itself 


uses only 50K. 


$95.order now: 1-800-451-05511In Ny 
(718) 262-8787 9am to 5pm EST; ($5 per order 
shipping, $20 outside U.S) VISAM/C,COD,or 
write to us at: 


HELX == 
= ZSOFTWARE CO,, INC. 


83-65 Daniels Street Briarwood, N.Y. 11435 (718) 262-8787 
Patent Pending 
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stop being workstations and start being 
personal computers instead. If the work- 
station vendors do not suffer the same fate 
as the word processor vendors, it will only 
be because they have learned to compete 
effectively in what is really the personal 
computer market. 

The question, then, shouldn’t be posed 
in terms of workstations versus personal 
computers at all, for this approach ob- 
scures the real issues and trends in the in- 
dustry. Instead, we should ask whether 
some of the secondary aspects of today’s 
workstation market are likely to become a 
significant influence in tomorrow’s per- 
sonal computer market. 

Will Unix, the standard operating-sys- 
tem environment for workstations, be- 
come a major factor in single-user personal 
computer use? Will RISC architectures be- 


Workstations are 
simply PCs for 
jobs that PCs 
aren’t yet powerful 
enough to handle. 


Other differences, 


from processor and 


bus architectures to 
operating systems, © 


are incidental. 


come viable standard alternatives to the 
Motorola and Intel architectures that cur- 
rently dominate personal computers? And 
will workstation vendors like Sun and 
Hewlett-Packard/Apollo become major 
players in personal computer markets? 

I have argued previously that, barring 
some significant surprises, Unix is not 
likely to be a major factor on desktops in 
the business world. And in future columns 
I will argue that it will be a long time be- 
fore RISC architectures become a major 
factor there, either. But it’s too early to tell 
whether workstation vendors have a real 
chance for success in personal computer 
markets. i 
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PrintQ4é High Productivity 


Print Spooling Software for Power-Users. 


Boost your PC’s capabilities with 
PrintQ, the original, professional 
quality print spooler with mainframe 
power that lets you compute while 
you print. Without waiting and 
without wasting time. 


Run your application programs as 
usual. PrintQ intercepts documents 
bound for the printer, spools them 
to disk, and prints them automati- 
cally. Also PrintQ is completely 
programmable, 100% software 

and installs in seconds. 


The “Pop-up” Status Display allows 
you to view the print sequence and 
control document printing. Each 
document is maintained separately 
as a “PrintFile,” which can be con- 
trolled individually, to meet your 
specific needs. For example, you 
can print 5 copies of a memo, but 
only one copy of a letter. 


PrintQ 4.0 Offers PC 
Users These Powertul 
Advantages. 


@ Spools to disk, not RAM. 

@ Can be loaded into Expanded 
Memory (EMS). 

m “Pop-up” Status Display using 


Corporate Licensing Available 


*Dealer guarantees may differ. 


HiLite bars, tagging, menus and 
automatic prompting makes using 
PrintQ easy. 

@ Choose any of your printer’s fonts 
or functions for each or every 
PrintFile. 

# Unload PrintQ completely from 
memory. 

# View documents on screen with 
or without printing. 

@ Spooled reports can be exported 
to other programs (ASCII files). 

# Automatically prints the number 
of copies you specify. 

# Restart printing from any page. 
# Start or stop printing at anytime. 
@ Powerful forms alignment 
capability simplifies working with 
pre-printed forms. 

# Spool reports to disk to be 
printed out automatically whenever 


149" 


(Canada add 
$10.00, other 
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a printer is connected. 

= Minimizes forms changes by 
grouping similar documents. 

= Archives reports for reprinting. 

m@ Print in order of priority. 

# Works with any printer or plotter. 
# Control from a batch file and from 
within compiled languages. 

# No program modifications 
required. 

=@ Automatic help on every screen. 
@ Quick Start Card for fast, easy 
installation. 


Guaranteed!* 


Try PrintQ. If you don’t fully agree 
that PrintQ saves time and 
increases productivity, return it 
within 30 days for a full refund. 
Order now. Call toll free 


1-800-346-7638 


extension 101 or see your local dealer. 
In New Jersey call 201-584-8466. 
Same day shipping on U.S. phone 
orders. 


Some “warnings” were 
meant to be ignored. 


Software Directions, Inc. 
1572 Sussex Turnpike 
Randolph, New Jersey 07869 


Doing Business Since 1980 A Division of CW Marketing, Inc. 


Industry Price Leader. 


Established Industry Leader | 
Doing Business Since 1980 


10 MHz, 150 WATT Power Supply, 
101 Key Keyboard, 8 Slots 


a 


Air Express Shipping 
‘ou Pay The Ground Shipping 
We Pay The Air Difference 


*See Details 


12 MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots, 
Small Foot Print, Norton SI Rating 13.4 


With 1 MB RAM, 1-1.2MB Floppy, Multi /O 
With 640K RAM, 360K Flo, With 640K RAM, 1-1.2MB Floppy, 20 MB HD, Multi /O 
With 640K RAM, 360K Floppy, 20 MB HD With 1 MB RAM, 1-1.2MB Floppy, 40 MB HD, Multi I/O 
With 640K RAM, 360K Floppy, 40 MB HD With 2MB RAM, 1-1.2MB Floppy, 40 MB HD, Multi /O 


MIT Mono Graphics w/Printer Port (720 x 348) 
MIT Color Graphics w/Printer Port (620 x 200) 
MIT EGA w/Autosense (640 x 480) 

MIT VGA (800 x 600) 


MIT Combined 360K/720K/1.2 MB/1.44 MB FDC 
MIT AT Controller WD 1003 MFM 2:1 Interleave 
MIT AT Controller WD 1006 MFM 1:1 Interleave 


We use 


for FAST, 
DEPENDABLE DELIVERY. 


We Carry 
the products you want. 


20 MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots, Shadow RAM, 
Disk Cache, 1 MB RAM, 
8387 Socket, Norton SI Rating 23.0 


With 1 MB RAM, 1-1.2 Floppy, Multi /O 
With 640K RAM, 11.2 Floppy, 40 MB HD, Mutlil/O 
With 2MB RAM, 1-1.2 Floppy, 80 MBHD, Multi I/O 


MIT 101 Key Keyboard Tactile 
MIT 101 Key Keyboard Enhanced w/Solar Calculator 


*Including Card & Monitor 


ORDER LINE 


1-800-426-6659 
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DBase IV LAN RBase For DOS (1-3) Network 
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Lotus 1, 2, 3 LAN RBASE for DOS Unlimited 
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Multimate Adv |] LAN Word Perfect Network 

Multimate Adv II Add’! User XTree Networking 
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No APO, FPO, or international orders please. We Do Not Charge Your Card Until Your Order is Shipped. 
Money Back Guarantee Call Before Submitting P.O’s. Ask for You Pay The Ground Shipping 1-10# $7.00; 11-20# $11.00 
Software ONLY. National Accounts. (Except Alaska & Hawaii), We Pay the Air Difference. 


30 Days from date of invoice. Sea ad oe Checks Will Delay Free Air Applies ONLY to Orders Over $100. 


Esti ; All products (including DOA's) carry manufacturer’s 
Refund ONLY On MEMBER See eee Ube BI gctio warranties only. We do not honor guarantees, 
Product Price. Add §% for C.0.D. Orders. rebates, trial period privileges or promotional 


Call for Return No returns on misordered or opened hardware. 2foarams offered by manufacturers. 
: : MICROCOMPUTER : ware * ¢To Follow Up On An Order: (602) 944-1037. 
Authorization Number. Man eaine CouNee We Do Not Guarantee Machine Compatibility. Order Line Hours: Mon.-Fri. 7:00 am-6:00 pm 
k eung Associaton. Inc.» MQ Charge for VISA and Mastercard. Saturday 9:00 am-1:00 pm 


ORDER LINE 


1-800-426-6659 


Microsoft: Microsoft 


Learn to do it yourself in- 


* Fast, compact, & é 
stead of doing without. 


optimized code 
for blazing 
execution speed. 

* Mixed memory 
models, outstanding 
documentation, over 
70 support libraries. 


¢ For people who can't 
wait to get great 
looking output. 

* The power to create 
professional output, 
plus the speed to do 
it very, very quickly. 


When you've reached the 
limits of your current 
problem-solving tool, don't 
get mad. Get Microsoft® Quick- 
BASIC version 4.5 and write 
your own programs. 
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Your closet may not be this cluttered. But how about your PC hard disk: 


Only PC LIBRARIAN creates room for new 
tiles and archives old ones for instant retrieval 


Searching through inactive files on your hard disk 
costs you time. Buying a larger disk costs you money. 
Let PC LIBRARIAN save you both. 

The new PC LIBRARIAN is the only utility 
combining three time-saving functions in one. It 
clears inactive files from your hard disk. It transfers 
them to an alternative archiving medium. It creates 
a file catalog that remains on your hard drive. 


Reclaim Your Hard Disk Space 

Why invest in a larger hard disk when 
PC LIBRARIAN can instantly houseclean your old 
one? Imagine — all your outdated files suddenly gone. 
But not forgotten, because PC LIBRARIAN has 
moved them onto floppies, cartridges, LAN — what- 
ever medium you prefer. 

At the same time, it’s created an on-line catalog 
offering up to 59 characters which allow for an 
accurate and complete description of each archived 
item. Now you can instantly locate and retrieve any 
inactive file. 


A Completely Unique Utility 


No other utility on the market can match 
PC LIBRARIAN for archiving versatility. Not “back- 


ing up” which merely duplicates old files, leaving 
your hard disk as cluttered as ever. Not “navigation” 
utilities which simply guide you through the clutter 
instead of clearing it away. Not DOS which removes 
files but gives you no way to conveniently locate and 
retrieve them. And not “compression” utilities 
which only “squish” the files without archiving 
them (of course, PC LIBRARIAN also provides you 
the convenience of compression and the security of 
encryption. } 

PC Librarian—the revolutionary new archiving 
product that saves you hassle, saves you time, saves 
you money. And speaking of saving you money... 


NOW ONLY 869 


That’s $30 off the regular price. Try PC LIBRARIAN for 
30 days at this unbelievably low introductory price. If 
you’re not delighted with all that new hard disk space 
suddenly at your disposal, simply request a full product 
refund. Call or fax today at the numbers listed below. 
Major credit cards accepted. 

Include $5 for shipping (in VA add 4.5% sales tax). 


y 


oo 

cat: ———————————————— dM 
# 

5 


800-892-0007 


(In VA or Canada call: 703-556-0007) 


United Software Security, Inc., Suite 380 
8133 Leesburg Pike, Vienna VA 22182 


FAX: 703-734-3368 


System Requirements: To use PC LIBRARIAN, you must have an IBM PC/XT/AT/PS2 or 100% compatible computer; 
MS/DOS or PC/DOS versions 2.1 or later; monochrome or color display; and a minimum of 512 KB of internal memory. 


CIRCLE 203 ON READER SERVICE CARD 


Burglar alarms are now 
microprocessor 
controlled. But they’re 
not the only things 

that send mysterious 


false alarms. 


I’m paranoid. The burglar alarm salesmen told 
me So. 

Burglar alarms, in case you happen to live in 
one of those rare American neighborhoods 
where only the good guys own Uzis, are now as 
computerized as your microwave oven. and as 
easy to program as your VCR. The only prob- 
lems are hardware, software, and people. 

‘This system completely eliminates un- 
sightly wiring,’’ the first salesman proclaimed. 

‘At the cost,’’ I pointed out, ‘‘of mucking 
up each door and window with a radio transmit- 
ter about as sightly as your garden-variety peni- 
tentiary bar.”’ 

The salesman flashed his transmitter-eating 
grin. “‘Well, they aren’t beautiful, [ll admit 
that. But they let us do something no other sys- 
tem can.”’ 

‘‘Broadcast stray signals into my comput- 
er?’’ I suggested. , 

The salesman smiled tolerantly. ‘“‘We’ve 
never had a single problem of that nature. No, 
we can actually monitor your alarm at the cen- 
tral office even if somebody has cut your phone 
wires.”’ 

— “‘How’s that?”’ 

‘*The folks across the street have a system 
just like this one. If your phone line’s down, we 
send your signal across the street to their sys- 
tem, and it reports your alert codes.”’ 

‘*Has this ever actually happened?’’ I won- 
dered. 

‘Truthfully? We’ve just added this capabili- 
ty. But we expect it to become important in the 
years ahead.’’ 

‘‘So we don’t really know if it works, do 
we?”’ 

‘“We’ ve tested it thoroughly.”’ 

‘*In real-world situations?”’ 

The salesman appeared to be developing a 
mild case of indigestion. 

‘What if my neighbor’s system starts send- 
ing false alarms through mine? Come to think 
of it, what if mine starts sending false alarms? 
The city’s charging a hundred bucks a call.”’ 

‘‘T think you’re being a little paranoid.”’ 

‘If I weren’t paranoid, I wouldn’t be buying 
a burglar alarm.’’ 

‘‘We guarantee false alarms won’t be a 
problem.’’ 


Stephen 
anes 


‘*And you'll put that in writing?’’ 
‘‘Uh, no, but remember: this system is mi- 


croprocessor controlled.”’ 


My personal alarm went off. 


‘‘Precisely,’’ I said, and sent the fellow 


packing. 


DOWNLOAD CAPABILITY 

Just in time for the arrival of Burglar Alarm 
Guy Number Two. ‘Those wireless systems 
can give you a lot of trouble,’’ he told me confi- 
dently. ‘“What you want is the security of our 
brand-new, state-of-the-art wired system. 
We’ ve got something no one else can offer.”’ 

‘*What’s that?’’ 

‘‘Download capability. It’s a first in the in- 
dustry. We can actually reprogram your alarm 
from our office.”’ 

‘“Why would I want you to do that?’’ 

‘“Well, let’s say you want to change your ac- 
cess code. Or you fly cross-country and you 
suddenly realize you forgot to set your alarm 


, 


aN 
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when you left. With this system, we can do it 
for you over the phone.”’ 

First I said, ‘‘Great!’’ Then I said, ‘“Wait a 
second. Let’s say I decide my house sitter is 
having trouble dealing with the thing and I want 
you to turn it off. Can you do that too?’’ 

‘‘No problem at all,’’ the salesman said 
proudly. 

‘“Whoa! Let’s say you hire some guy off the 
street to work at your monitoring facility. He 
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hooks up with some pal of his. Two nights 
from Tuesday, he turns off my system. His 
good buddy backs up to my house with a 
moving van and cleans me out.”’ 

‘*T think you’ re being a little paranoid.”’ 

‘“Well, imagine my boss’s delight in 
employing the world’s first victim of bur- 
glar alarm hackers. Can I disable this won- 
derful downloading feature?’ 

‘Sure. Right at the box.’’ 

‘*Can you override that from your of- 
hice?" 

‘‘Oh, sure—I mean, uh, I’ll have to get 
back to you on that.’’ He never did. 


NEARLY SELF-INSTALLING 
Maybe it’s just a run of bad luck, but may- 
be hardware and software designers really 
are out to get me. Right here on my shelf is 
a promising CD-ROM application a ven- 
dor finally sent me after about a year of 
stalling. It’s supposed to install itself using 
a runtime version of Microsoft Windows. 
But it only almost installs itself. As far 
as I can tell, something weird happens 


SOFTWARE 
ADD-ONS 


about 10 minutes into the sequence of 
batch files that does the installing. I can’t 
see what, because the error message flies 
by too fast, and I can’t fool around with the 
batch files because they’re on a read-only 
disk. Too bad. 

Then there’s Windows itself. I install 
the free copy of Windows/3&6 that came 
with my new machine. I fool around with 
it a bit, then decide to do no more until my 
serial mouse arrives. 

When said rodent appears, Windows 
doesn’t recognize it. But I assume there is 
a simple option on the Control Panel to tell 
Windows I’ve acquired a mouse. Wrong. 
You have to reinstall Windows from 
scratch—meaning floppy disks, meaning 
another 15 minutes down the drain. And 
the people who came up with this scheme 
are asking us to trust them with the future 
of microcomputing—also known as Pre- 
sentation Manager. 

Which at this writing has not yet arrived 
for my new machine, though it has been 
due in “‘just a matter of days’’ for about a 
month now. Butat least it may solve one of 
the major failings of Windows, a failing 
shared with (or swiped from) the Macin- 
tosh desktop: a total lack of system-level 
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ACCOUNTING 
Accpac Plus 5.0 G/L, A/R, A/Pea. ........ $ 499 
Accpac Plus 5.1 I/C, O/E, R/I ea. 
Accpac BPI G/A, A/R, A/P, Payroll ea. 
Accpac Easy G/A 1.0A, Payroll 
Bedford Accounting 3.24 (NEW) 
Dac Bonus Pak 
Dac Easy 3.0, or Payroll 
Managing Your Money 5.0 
Peachtree Complete II arene 
Peachtree w/ Data Query II 
Quicken v.2.0. w/ Financial Calculator .... 
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Dr. Halo III 
C.A.D Formfiller 

Autocad v.10 (NEW) Formtools 

Autosketch 2.0 

DesignCad 

DesignCad 3D v.2.1 

Drafix CAD Ultra (NEW) 
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COMMUNICATIONS 
Carbon Copy Plus 
Desklink 2.0 
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Printshop 
Lap Link III 
Mirror III 

PC Anywhere III 
Procom Plus 
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Dataperfect 
dBase IV (NEW) 
dBase IV Developer's Kit 
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Foxbase Plus 2.1-Multi User 
Foxbase Plus 386 
Paradox 3.0 
PC File dB 
Q &A3.0 


|} * NEXT DAY DELIVERY AVAILABLE 


R&R Clipper/Foxbase 
R&R Reportwriter (dBase) 
anya PUBLISHING 
First Publisher 2.0 
GEM Desktop Publisher 
Newsmaster I 
Publisher's Paintbrush 
Ventura Publisher 2.0 
Pagemaker 3.0 


Formworx w/Fill n’ File 
GEM 3/Draw Plus 
Graph-In-The-Box 
Harvard Graphics 2.1 
Micrografx Draw Plus 
PC Paintbrush Plus 


Printmaster Plus 


MICE 
DFl Scanner (HS-3000) 
Logimouse w/Mouseware (NEW) 
Logimouse w/Paintshow (NEW) 
Microsoft Mouse w/Easycad2 
Microsoft Mouse w/Paintbrush 


Brief Editor 2.0 

Clarion Personal Developer 
Clarion Professional Developer 
Microsoft C Compiler 5.1 ...........0048. Le Menu 
Microsoft Fortran 4.1 


Microsoft Quick C v.2.0 (NEW) 
Microsoft Quickbasic 4.5 
Microsoft Windows Dev. Kit 
Turbo Basic 

Turbo C 2.0 (NEW) 

Turbo C Professional 

Turbo Pascal 5.0 (NEW) 

Turbo Pascal Professional 
Turbo Prolog 2.0 (NEW) 


PROJECT MANAGEMENT 


Harvard Project Manager 3.0 
Timeline Graphics 
Timeline 3.0 Professional 
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Microsoft Excel 2.1 
Quattro 

R&R Worksheet Utilities 
Supercalc V 

VP Planner Plus 2.0 


Org Plus Advanced 
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First Choice 3.0 (NEW) 
Microsoft Works 
Smart System 3.1 
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Copy I! PC Deluxe Option Board 
Desqview 
Desqview 386 (NEW) 
Direct Access 4.1 
Disk Optimizer 4.0 
Disk Technician Plus 
Disk Technician Advanced (NEW) 
Ore DOS 


PROGRAMMING 


Flight Simulator 


Look ‘n’ Link 
Lotus Agenda 
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help. When you’re looking at the basic 
screen, there’s no key you can press or 
menu you can pull down to find out what to 
do next, and that next step is far from obvi- 
ous to novice users. Getting at the system’s 
Control Panel requires finding and running 
a file called CONTROL.EXE. Now that’s 
ease of use! | 

But then maybe system help isn’t need- 
ed at all, given the way some PM and Win- 
dows programmers talk. If they have their 
way, they’ll isolate users from the system. 
They’ ll write their own help files (oh, sure 
they will). They’ll make the world safe 
from independent thinkers who don’t par- 
ticularly care for the programs the compa- 
ny has foisted upon them. The more you 
talk with Windows and PM evangelists, 
the more the world sounds like 1973, when 
in-house programmers ruled the roost to 
the exclusion of users. “‘Use what we hand 
you and shut up.”’ 

Yeah, yeah, I know. I’m just being 
paranoid. The grinches aren’t stealing our 
machines, honest. So how come across the 
street, outside the house where they just 
installed a brand new microprocessor- 
controlled alarm system, eight cops are 
standing around scratching their heads? m 
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Mace Gold (NEW) 
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MS Windows 386 
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Microsoft Windows 286 2.1 
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Grammatik III 


Microsoft Word 5.0 (NEW) 
Multimate Advantage I! 
PFS: Professional Write 2.1 
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Buy NetWare now 


and redeem yourself 


When it comes to managing computer sys- 
tems, Novell® and Ashton-Tate® have the solutions 
you're looking for. NetWare is the number-one-sell- 
ing network connectivity solution; Framework III LAN 
is the integrated software for organized, effective 
workgroup communications. 

From May 1 to August 31, 1989, choose any 
version of NetWare—from ELS NetWare for entry- 
level networks to SFT NetWare, the industry’s most 
sophisticated network operating system. Then get a 
full-system evaluation copy of Framework III LAN* 
for just $100. That’s a savings of $895. 


NetWare offers exceptional performance that 
has made it the undisputed industry standard. 
Framework III LAN combines powerful electronic 
mail with built-in word processing, spreadsheet, 
database, telecommunications and graphics. Plus 
compatibility with most popular applications you're 
already using. 

There’s a lot to be said for upgrading your sys- 
tem, and a lot of reasons to do it now with NetWare 
and Framework III LAN. See your Gold Novell 
Authorized Reseller, or call 1-800-LANKIND for the 
participating reseller nearest you. 


, i © 


Ashton-Tate and the Ashton-Tate logo are registered trademarks; Framework Ill is a trademark of Ashton-Tate Corporation. Novell and NetWare are registered trademarks of Novell, Inc. ©1989 Novell, Inc., Ashton-Tate Corp. 


™ BY ACTION TECHNOLOGIES *The Framework Ill LAN offered in this promotion is the same as the regularly priced version but contains only one set of documentation. Additional sets can be purchased separately. 


CIRCLE 237 ON READER SERVICE CARD 


Speseenaee 


oe 
tiie 


oh 
so 
fie 


Bs 


ees 


oH 


Ri 
rat 


rae 
"es, ie 
ei 
Bs 


z i i 
Bee, % Soo 

Sa S 2 cS re 
See 6 Ls x ‘ ees eastern 


ASS 


BOE 


Scere 
See < 


as) 


ro 
<3 


oe 


Intro st =e new Lotus. 
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Meet the new Lotus” 1-2-3? Rather, meet the through large and complex spreadsheet applica- 
two new 1-2-3s: Release 3 and Release 2.2. tions with incredible speed, power and ease. 
With 3 and 2.2, weve What makes Lotus’s true 


created the two most pow- 3D different? 
erful, versatile spreadsheet [MMMMeraesern GEE En frag Well, other spreadsheets 
programs inthe world. And |e 3 provide two axes for you to 


theyre going to make a 
world of difference in how 
you work, how you think 


work with: rows (height) 
and columns (width). But 
Release 3 gives you a third 


Release 3’s 3D design lets you work with multiple 


and how you perform. sheeis and files simultaneously. axis (depth). So you can per- 
Release 3 is nothing short of a breakthrough form operations using any spreadsheet function 
in software technology. through up to 256 worksheets simultaneously. 
Its new true three dimensional design lets With a simple tap of a key, you can move 


you organize, analyze and navigate your way quickly between worksheets with no more 


1-2-5, The worlds leading 
ter than ever before. 


difficulty than flipping back and forth between — products that have been developed for the 1-2-3 


the pages on a note pad. you re using now will work with 2.2. 
And the calculation changes you make on Of course, both 3 and 2.2 can easily be cus- 
one sheet can affect the calcula- geaaaRe tomized any way you want. 


tions on all the other sheets. BA =| oxrnccoons §~=— ff Both provide the highest com- 


Sales $ vs ROS % 


patibility with your present 
1-2-3 files, macros, applications, 
and with each other. And both 
are available either stand- 
alone or on a network. 
Terrific, you say, but why 


Equally impressive 1s 
Release 3’s presentation qual- 
ity output and its selection of 
advanced analytical graphics. 

For example, our HotView 
graph window allows you to 


Release 3’s Hot View graph window dynamically links 


see a spreadsheet and its corre- your worksheet and related graph. have we created two new 1-2-3s? 
sponding related graph on-screen simultaneously. Because we've learned from thousands of 
And you can even graph a 3D range and 1-2-3 users that one size does 


print text with graphics on the same page. not necessarily fit all. 
Release 3’s new database has relational Different users are working 

capabilities for more in-depth querying. And with different types of com- 

its Data External command lets you bring data puters. They're working on 


from external databases directly into your different tasks. They have 
spreadsheet without leaving 1-2-3. different requirements. 
Release 3 is now available for DOS or OS/2° In the coming weeks, 
users and is designed to fully exploit the 1Mb current users will receive het ae ge 
memory and processor that is standard on upgrade information. If you're not a user, see 
today’s 286 and 386-based PCs. your Lotus Authorized Reseller. 
Those of you who work on all types of PCs And experience firsthand how the new 
in a 640K DOS environment, read on. Lotus 1-2-3 will help you think smarter. Help 
Because we designed the soon-to-be- you see things more clearly. And help you 


released 1-2-3 2.2 to maximize the memory in — perform better than you ever have before. 
your PC. 2.2 provides extraordinary speed and Th N i tus |? -3 
presentation quality output, as well as improved C CW O 

analytical power in the way of spreadsheet link- The spreadsheet of chowe 


ing ) minimal recalc and undo . | © 1989 Lotus Development Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development 


Corporation. OS/2 is a registered trademark of IBM, Inc. 1-2-3 Release 3 runs under DOS or OS/2. Hard disk 


1 , d1Mb syst din DOS, 3 Mb in OS/2. Lot tified tible PC with 80286/80386 
And hundreds of add-in and companion SR ea tiny Gabe UTNE ADCS HEIR aoe 
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Provide for the future. 


When you're building a business team, tt 
makes sense to provide them with the best 
business tools. That means getting a word 
processor that evolves with your needs, not one 
that’s tied to the past. 

WordPerfect® has been, and continues to be, 
the corporate standard in word processing. 
When you standardize on WordPerfect, you'll 
speak the same language as the majority of 
government agencies, law firms, and large 
corporations in America. 

And we've continually upgraded and mproved 
WordPerfect to meet your changing demands. 
But not by ourselves. By answering more than 


10,000 toll-free calls a day, our customer support 


WordPerfect is a registered trademark of WordPerfect Corporation. 


group provides our development team with 
valuable suggestions on how to improve 
WordPerfect. Version 5.0 1s our latest response 
to those suggestions. 

It makes sense. You've invested a great deal 
in your people, now invest ina word processor 
that is gomg to grow with them. 

Consider the options. You'll find that the 
decision to buy WordPerfect will get the whole 
company behind you. Not only now, but in the 
future. And that’s an investment with high 
returns. 


WordPerfect 


1555 N. Technology Way Orem, Utah 84057 
Telephone (801) 225-5000 Telex 820618 FAX (801) 222-4477 


COVER STORY 


with 
the 


| | — : > by Catherine D. Miller 


Intel introduced the 386SX chip 
to deliver 32-bit processing at an 
affordable price, so far with mixed 
results. Fourteen new machines 
aim for a price/performance mix 
that’s more on target. 


PHOTOGRAPHS: THOM O'CONNOR 
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Price is no longer a barrier to the 32-bit 
processing power of a 386 machine. One 
year after Compaq’s introduction of its 
Deskpro 386S computer based on Intel’s 
80386SX microprocessor, the promise of 
386 processing power at a 286 price is fi- 
nally coming true. 

Affordability and 32-bit processing 
power are the two ingredients meant to 
poise 386SX computers for success. The 
80386SX chip combines the abilities of the 
80386 and the 80286 chips. Like an 80386 
chip, it processes instructions internally in 
32-bit chunks. Like an 80286, it operates 
with a 16-bit data bus and a 24-bit address 
bus for support of 1OMB RAM. This con- 
struction allows the 80386SX chip to run 
386 software in essentially a 286 hardware 
environment. 

Intel believes in a 32-bit world. The 
company wants the 80386SX to undercut 
the market for fast 286 chips now created 
by Harris and AMD. Indeed, fast 80286 
chips from Harris and 80386SX chips 
from Intel are similarly priced. Harris sells 
its 16-MHz, 20-MHz, and 25-MHz 286 
chips for $72, $89, and $142, respective- 
ly. Intel sells its 16-MHz 80386SX chips 
for $89. The competition between Intel 
and Harris (and AMD) for the midrange 
PC market will be intense, and these prices 
will continue to be very close. 

But Intel may have the advantage. For 
one thing, Intel has designed the 80386SX 
chip so it is very cheap to manufacture. 
Based on low-power CHMOS II technol- 
ogy, it is packaged in a 100-lead surface- 
mount plastic quad flatpack. Bumpers on 
the corners protect the leads, thus allowing 
the chips to be packaged in tubes and 
mounted on boards by automatic handlers. 
And the design of the 80386SX allows it to 
access relatively slow and inexpensive 
memories effectively. As a result of its ad- 
dress pipelining scheme, a zero-wait-state 
system can be created with 100-ns. 
DRAM. 

Clock speed isn’t everything. Sure, a 
fast 286 may run faster than a 386SX, but 
it doesn’t mean you’ll get your work done 
faster. Why buy a 386SX rather than a fast 
286 for a few hundred dollars less? The 
overwhelming reason is the software you 
can run on a 386SX that a 286 just can’t 
handle. Environments like DESQview 
386, VM/386, and Microsoft Win- 
dows/386 and multitasking operating sys- 
tems like Unix and Xenix make it possible 
to do true multitasking. Applications such 
as Paradox 386, Interleaf Publisher, and 
Cadkey 3 Plus are just a few that are now 
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being rewritten to support the 80386’s ca- 
pabilities. And memory managers like 
QEMM-386 and 386-to-the-Max allow 
you to take advantage of the memory-map- 
ping abilities of the 80386. These software 
reasons for choosing a 386SX over a 286 
are available today. You can bet develop- 
ers will continue to concentrate on soft- 
ware written specifically for the 80386’s 
advanced capabilities. 

The 80386SX is already a relatively 
low-power CHMOS unit, but Intel’s an- 
nouncement of the low-power 16-MHz 
80386SX designed for use in laptop ma- 
chines should have a real effect on the 386 
laptop market by requiring a smaller bat- 
tery (meaning less weight). Intel has also 


The main reason to buy 
a 386SX—rather than 
a fast 286 fora 
few hundred dollars 
less—is the software 
you can run on 
a 386SX that a 286 


just can’t handle. 


announced the low-power 80387SX math 
coprocessor and the 82385SX cache con- 
troller to support it. Not only will the low- 
power chip be less temperature-sensitive, 
its idling mode will increase battery life by 
up to 25 percent. At $107 the low-power 
chip costs 20 percent more than the 
80386SX but $83 less than the 80386 cur- 
rently being used in laptops. 

Intel expects to ship a 20-MHz 
80386SX chip in early 1990. Because 16- 
MHz 386SX machines will be cheaper to 
produce than full-fledged 16-MHz 386 
machines, the price point is likely to 
squeeze both the 16-MHz and 20-MHz 
386 PCs out of the market. And the fast 
286s will follow suit. 

By the 1990s, slow 286 machines will 
constitute the very low end of the market, 
pushing the 8088/8086 into oblivion. PCs 
based on 16- and 20-MHz 386SX chips 


will occupy the middle tier of computing 
power, pushing the more-expensive 16- 
and 20-MHz machines out of their niche. 
The high end of PC processing power will 
be held by the fast and powerful 25- and 
33-MHz 386 machines. The 32-bit 
80486’s day in the sun will come later. Un- 
til software is written to take advantage of 
its built-in cache controller and math co- 
processor, it will simply be a fast and ex- 
pensive 386. 

Buyers have been reluctant to invest in 
the SX because it offers questionable 
price/performance. For 386SX machines 
to take over the low end of the PC market 
and fulfill Intel’s wish, prices need to be 
very competitive with fast 286 models and 
much lower than 386 models. And 386SX 
computers will have to represent a much 
better value than low-cost 286 machines. 

Right now, 386SX PCs are only a few 
hundred dollars more than comparable 
286s offered by the same company. In just 
about every instance the price of a 386SX 
is closer to the price of the company’s 286 
than to the 386. For example, the list price 
of Everex’s 386SX model (the Everex 
Step 386is) in a basic configuration is 
$2,799. A similarly configured 16-MHz 
286 costs $2,499 and a full-fledged 16- 
MHz 386 sells for $3,699. Compaq sells 
its 12-MHz 286 Deskpro for $2,699 in its 
basic configuration, while the Deskpro 
386S goes for $3,299. A 20-MHz Deskpro 
386 sells for $5,199. 

IBM’s significant price cuts in April— 
20 percent for its PS/2 Model 50Z and 8 
percent for the Model 70-E61—will drive 
all PC prices even lower. And IBM is ex- 
pected to announce its 386SX, the PS/2 
Model 55 SX, for between $3,000 and 
$4,000, which is about $3,000 less than its 
386 machines. 

One thing is certain. As the 286, 
386SX, and 386 platforms vie for market 
share, computer buyers will be the big 
winners: prices will continue to drop. 


THIRD-PARTY SUPPORT 

Intel claims the demand for the 80386SX 
is greater than for any microprocessor the 
company has ever introduced. Although 
some analysts believe clone makers are 
waiting until IBM announces its 
80386SX-based PS/2 Model 55 SX before 
developing 386SX machines, over 40 
386SX computers have been announced. 
In the following pages, we review the first 
14 to ship. A workstation from AST Re- 
search, a tiny footprint from Advanced 
Digital Corp. (ADC), laptops from NEC 


Information Systems and Daewoo, and 
motherboards from DTK, Orchid Tech- 
nology, Wave Mate, and ZyMOS have 
also been announced. 

Chip set makers and BIOS developers 
are creating the support needed to build 
386SX systems. Modifications to the 286 
chip sets are needed because the 386SX 
chip has different timing from the 80286. 
Chip sets for the 386 cannot be used be- 
cause the 386SX has narrower addresses 
and data buses. ACC Microelectronics, 
Chips and Technologies, G2, Intel, West- 
erm Digital/Faraday, and ZyMOS all offer 
386SX chip sets at this time. VLSI has 
published the small modification needed 
for its chip set instead of creating a chip set 
specifically for the 386SX. 

Austek has announced a cache control- 
ler designed for the 80386SX, while Intel 
and Advanced Logic Research (ALR) 
have been working together to modify In- 
tel’s 82385 for use in 386SX machines. 
ALR has integrated this cache controller 
into the ALR VIP SX386 and ALR Flex- 
Cache SX386Z reviewed in this issue. 
Among the 14 computers reviewed here, 
the two ALR offerings are the only ones 
that have cache controllers. 

Although the Zeos 386-16/SX is the 
only computer reviewed in this early 
roundup of 386SX machines to use a 
386SX-specific BIOS (Pro-386SX BIOS), 
the three largest BIOS creators—Phoenix, 
Award, and American Megatrends Inc. 
(AMI)—are all shipping their products to 
computer manufacturers. We’ll soon be- 
gin to see 386SX machines with BIOSes 
tailored for the processing and I/O capabil- 
ities of the 80386SX chip. In the mean- 
time, computer manufacturers have been 
tailoring existing BIOSes to work with 
their 386SX systems. 


286 TO 386SX 
You don’t have to buy a complete 386SX 
computer to upgrade to 32-bit processing 
power. Because the 386SX uses the same 
16-bit data bus, memory, and supporting 
chips as 286 machines, it should be a sim- 
ple matter to upgrade your 286 machine to 
a 386SX without completely sacrificing 
your current 286 investment. Since 
80386SX and 80286 chips are different in 
size and construction, you cannot replace a 
286 with a 386SX directly. But you could 
plug a daughtercard created for this pur- 
pose into the 80286 socket in order to 
avoid using a 16-bit slot. 

Again, it’s not a simple matter. For one 
thing, 80286 microprocessors come in 
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three different types of packages: PGA 
(Pin Grid Array), PLCC (Plastic Leadless 
Chip Carrier), and LCC (Leadless Chip 
Carrier). The type of 286 socket on your 
motherboard must match the connector on 
the daughtercard. Another consideration is 
timing. The BIOS is also important, espe- 
cially in conjunction with a math coproces- 
sor. And the location of the 286 socket 
plays a part; the daughtercard must sit in 
the 286 socket without interfering with 
other system devices. 

Two machines included in this review, 
the Everex Step 386is and the Twinhead 
Superset 490, use daughtercards on their 
16-MHz 286 motherboards to create new 
computers. Everex offers the In Step 


You don’t have to buy 
a complete 386SX 
compuier to upgrade to 
32-bit processing 
performance. It should 
be a simple matter 
to upgrade a 286 unit 
to a 386SX. 


386SX daughtercard to current owners of 
Everex Step 286 computers—both 12- 
MHz and 16-MHz models—for $699. 

Cumulus Corp. and AOX both offer 
generic 386SX daughtercards to upgrade 
286 machines. Cumulus’s $595 2- by 2- 
inch 80386SX Card will include a socket 
for an 80387SX math coprocessor and 
plug directly into a 286 socket. Cumulus 
anticipates versions with connectors for 
PGA- and PLCC-type sockets in two dif- 
ferent orientations to work with most 286 
systems. 

AOX’s StaX SX will come in versions 
with connectors for PGA, PLCC, and 
LCC sockets. Two 1%- by 1%-inch 
boards are joined together forming a 
stacked module: an adapter board with 
AOX’s Cache Controller Chip and a sock- 
et connector, and the top board with the 
80386SX, cache RAM chips, and a 32- 


MHz crystal. The system also has support 
for the 387SX. The price for this module 
has not yet been determined. 

SOTA Technology offers a $645 add-in 
board to upgrade your 8088 or 8086 to 
386SX capabilities. The SOTA 386s1 
board offers 16K of cache memory and a 
socket for an 80387SX math coprocessor. 
It has a connector to attach SOTA’s Mem- 
ory/16i memory expansion card, offering 
16-bit extended or expanded memory. A 
switch allows users to choose between 
386SX and 8088 mode. 


THE TOP FIVE 

Among the five top PC manufacturers— 
IBM, Compaq, Epson, Tandy, and Zen- 
ith—only the Compag Deskpro 386S was 
available at review time. 

Tandy has announced a 386SX model 
called the Tandy 4000 SX. Zenith was re- 
searching different implementations of the 
80386SX as this issue went to press, and 
Epson is looking at developing a 386SX 
machine for its Equity line of PCs. The 
IBM PS/2 Model 55 SX was announced 
too late to be included here. Its price is im- 
pressive in IBM terms: at $3,895 for a 
VGA system with 2MB RAM and a30MB 
hard disk, the machine underprices IBM’s 
386 offerings by about $3,000. Its per- 
formance may leave something to be de- 
sired, but its compact design is ideal for 
buyers with the need to save space. 

You'll find reviews of 14 386SX ma- 
chines on the following pages. Many other 
386SXs not reviewed here will be on the 
market by the time this issue is in your 
hands. AST Research is currently shipping 
a workstation, which we chose not to in- 
clude in this roundup of full-fledged desk- 
top 386SX machines. In addition to IBM 
and Tandy, at least 23 companies have an- 
nounced systems based on the 80386SX 
but unavailable for this review: Acer Tech- 
nologies Corp., Advanced Digital Corp.., 
Arche Technologies, American Mitac 
Corp., Austin Computer Systems, Bar- 
gate, BSM, Core International, Daewoo, 
DMS Computers, DTK, Eltech Research, 
FiveStar Computers, Gateway Communi- 
cations, GRiD Systems Corp., Maxar, 
Mitsubishi, Ogivar Technologies, Oli- 
vetti, PC Designs, QIC Research, Tandon 
Corp., and Tatung. Both American Mitac 
and Olivetti are designing MCA 386SXs 
in addition to classic-bus models. 


PRODUCTS REVIEWED 
In our first roundup of 386SX computers, 
we look at 14 machines from Advanced 
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by Bill Howard 


board instead of on separate expansion 


the whole system unit will be only 15 to 
17 inches wide instead of the 20 to 22 
inches demanded by those aging wide- 
body PCs overwhelming your desk 
now. One of the most precious com- 
modities in today’s office (other than 


7 Power supply 


Logic Research (ALR), Club American 
Technologies, Compaq, Computer Prod- 
ucts United (CPU), Dell, Everex, Mit- 
suba, NCR, NEC, Spear, Tussey, Twin- 
head, and Zeos. In separate sidebars we 
report on the Hewlett-Packard Vectra 
QS/16S, which was available only in a 
preproduction version at the time of this re- 
view, and on the NEC PowerMate Porta- 
ble SX, which is currently the only avail- 
able portable model built around the SX 
chip. 

List prices for fully configured VGA 
systems with IMB RAM, DOS, and a 
60MB hard disk range from $2,738 for 
Club American Technologies’ Model 
316SX to $5,694 for NCR’s PC916SX. 
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_ oS Pectonal photocopier) is desktop real 
There’s little reason for your PCI to be estate. - 
much wider than your monitor. Now 
that manufacturers can put the video, _ 
disk drive controller, parallel port, ser 
al port, and mouse port on the mother- __ 
__erboard (an advantage, since Super 
cards, a small-footprint PC with three _ 
to four expansion slots and three to four 
half-height drive bays will satisfy all : 
but the most fanatical power user. And | 


Many users s will need slots for a net- 
work card and fora modem. That’s two 
slots. You may need one slot for a video 
card if video support. is not on the moth- 


VGA isn’t available on motherboards 


yet). That’s three. You may have use 


for a specialty card, such as a fax board 
or scanner or CD-ROM interface. 
That’s four. The small-footprint ma- 
chines in this review Broyine as many 
as eight slots. 

Mounting the expansion cards on 
their sides shaves an inch off the height 


of the system unit if you use four slots. 


With computers bearing price tags like 
these, the 80386SX chip is beginning to 
live up to its promise of delivering 386 pro- 
cessing power at a 286 price. 


THE IDEAL 386SX 
What should you look for in a 386SX com- 
puter? Of course, performance and price 
are paramount. PC Labs’ new series of 
benchmark tests, Release 5.0, debuts in 
this issue, so comparisons with results in 
past issues of PC Magazine are not valid. 
However, we’ve retested the landmark 
machines against which you’re most likely 
to compare this group of PCs. 

In the sidebar ‘‘Real Estate Guide to the 
Perfect 386SX Machine,’’ we’ve put to- 
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_ Some u users sfind that when a monito toris 


2 results, especially for those he ee  . 
bifocals. . 


The ideal small- footpant SX PC 


should be the size of IBM’s PS/2 Model - oo 


_=55 SX: 14 inches wide, 414 inches 


high, and 16 inches deep. Andi itshould _ 
have room for 8MB of memory on the 
motherboard. Below are examples of 

how you can approach the PS/2 foot- _ 


print without limiting yourself oo3%  ~~~—C 


inch drives and without esr to vine , 
shorter Micro Channel cards. _ 


Bill Howard is an executive editor of 2 a 


ee | 


gether what we consider the ideal 386SX 
computer, along these lines: The 386SX is 
designed to be an entry-level 386 computer 
offering midrange power, so it makes 
sense that it should be a small-footprint 
machine. Three half-height drive bays 
should be sufficient for the storage needs 
of the typical 386SX user. The mother- 
board should be able to handle 8MB RAM 
and should come with 800 by 600 VGA on 
the motherboard, as well as a floppy/hard 
disk controller and serial, parallel, and 
mouse ports. Four free slots, turned side- 
ways to save even more desk space, should 
offer all the expandability you’ll need. 
Most of the 386SX computers reviewed on 
the following pages are on the right track. 


{mouse controller are on the 
motherboard, leaving all four slots free. This — 
ior or ag: size, 


NEC, and ALR follow this configuration. — 

Twinhead mounts four expansion cards 
ways, while LR and NEC mount five 

and six vertically, respectively. Size: 16 by 


6 for the Twin ead oo 400) by 16 
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Advanced Logic Reseach has made a 
name for itself in the 386 market by offer- 
ing very fast and innovative computers at 
reasonable prices. In fact, PC Magazine 
honored the ALR FlexCache 25386, 
ALR’s 25-MHz 386, by conferring upon it 
the 1988 Award for Technical Excellence 


fe video paral pore cere - 


. Two yelde sy cide drives, three s sic ) 
___ turned sideways, ultralow profile. 
bigger than power directors, these 
great diskless workstations as ven 
. | release 386SX versions. Current 2 
examples: Dell System 220, 15 by 4 

_ inches (with 31-inch drive bays only 
_ Arche Parade, an inch wider, with on 
one 3'/zinch bay. _ 


is sone 3¥-inch drive turned . 
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in the desktop machine category (PC Mag- 
azine, January 17, 1989). 

The ALR FlexCache SX386Z is one of 
two ALR 386SX-based computers. For 
$1,795 you get 512K RAM, a 1.44MB 
32-inch floppy disk drive, and one serial 
and one parallel port. Upgrading to IMB 
RAM while adding a 40MB hard disk and 
a monochrome graphics card bumps the 
price up to $2,881; exchange the mono- 
chrome card for a VGA card and the list 
price becomes $3,180. 

You'll still need to add a monitor and 
DOS since ALR doesn’t currently supply 
these items. But don’t let those prices 
frighten you away. Because ALR sells 
through resellers, the price you'll pay may 


be significantly lower than the list price. 
The stylish small-footprint case—6.3 
by 15 by 16.5 inches (HWD)—encloses 
two 3'4-inch and two 5%-inch half-height 
drive bays. ALR manages to keep the 
width of its FlexCache SX386Z narrower 
than most small-footprint machines by po- 
sitioning one 3!/-inch bay vertically next 
to the two stacked 5'%-inch bays. The oth- 
er 34-inch bay, perfect for a hard disk, is 
mounted vertically in the rear of the ma- 
chine. The three front bays are all accessi- 
ble externally. In our review unit a 200- 
watt power supply sat directly behind the 
5%-inch bays, between the expansion 
slots and the rear 32-inch drive bay. Cur- 
rent FlexCache SX386Zs are being 
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shipped with a 150-watt power supply. 

The computer is based on a modular de- 
sign; its five 16-bit and one 8-bit expansion 
slot reside on a six-slot backplane. Both 
floppy and hard disk drive controllers are 
built into the backplane, as are a serial port 
and a parallel port. The 80386SX micro- 
processor, running at 16 MHz with no wait 
states, and a socket for the 80387SX math 
coprocessor are found on a CPU card in 
one of the 16-bit slots. This card is also 
home to system RAM and to ALR’s pro- 
prietary caching system, based on Intel’s 
82385 cache controller. 

A proprietary caching system is what 
made the earlier ALR 80386-based sys- 
tems so fast. The ALR FlexCache 
SX386Z continues this grand tradition. 
This model and the ALR VIP SX386 
proved the fastest two 386SX machines on 
PC Labs’ processor-oriented tests: 80386 
Instruction Mix and Floating-Point Calcu- 
lation Without Coprocessor. ALR has tak- 
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en Intel’s 16-MHz 82385 cache controller 
chip, which was designed for the 80386, 
and has modified it for optimum use with 
the 80386SX. Based on an associative 
two-way cache design, 16K of fast cache 
memory works with the cache controller to 
eliminate wait states by keeping frequently 
used data close at hand. The result is blaz- 
ing 386SX performance. Intel’s 386SX 
chip set and a Phoenix 80386 BIOS round 
out the CPU card. 

In our evaluation unit, four of the eight 
SIMM columns were filled with 100-ns. 
IMB SIMM packages, for a total of 4MB 
DRAM. Each bank consists of two col- 
umns. The CPU board handles up to 8MB 
RAM, in 256-kilobit and 1-megabit con- 
figurations. Although the system can han- 
dle 16MB RAM, it does not supply memo- 
ry expansion cards. While the two ALR 
models were surpassed only by the Everex 
Step 386is in our Conventional Memory 
benchmark test, only the NEC Power- 


Mate SX was slower accessing extended 
memory. 

The idea behind the modular design is 
that you can easily upgrade your system by 
simply replacing the processor card with 
another more powerful card. An extra 
CPU card connector at the front end of a 
16-bit slot allows for this special connec- 
tion. Currently no other CPU cards are 
available for this system. 

Our evaluation unit came equipped 
with TEAC’s 1.44MB 3'-inch floppy 
disk drive and a 40MB Miniscribe hard 
disk. The hard disk’s performance on our 
benchmark tests was somewhat disap- 
pointing, placing near the bottom in our 
large-record DOS File Access test. It did 
better with small records, placing roughly 
in the middle. And that disk is not inexpen- 
sive—$699 for 40MB. 

The system we reviewed came with 
ALR’s 16-bit VGA card based on the Para- 
dise PVGAIA controller chip. In addition 
to displaying 16 colors in extended 800 by 
600 resolution, ALR’s VGA card supports 
132-column text mode. It includes drivers 
for Microsoft Windows, GEM, AutoCAD, 
Lotus 1-2-3, and Ventura Publisher, 
among others; it also includes both a 15- 
pin analog and a 25-pin digital connector. 
The ALR FlexCache SX386Z turned in 
solid performances in all three of our video 
benchmark tests, easily placing in the top 
half of the systems tested. 

The keyboard provided by ALR has 
low keys with a nice clicky feel and is 
pleasant to type on. 

ALR’s setup program makes it easy to 
decide how you want your system config- 
ured. For example, you can choose to en- 
able or disable shadow video and BIOS 
RAM from a clearly rendered menu. The 
FlexCache SX386Z manual guides you 
through system setup just as it details up- 
grading your system step by step. An in- 
dex, glossary, and table of contents direct 
you to the information you need. 

With the exception of its mediocre and 
relatively expensive hard disk, the ALR 
FlexCache SX386Z is a well-designed 
system that boasts true 386 performance. 


ALR VIP SX386 

For weeks PC Labs was abuzz with talk of 
the ALR VIP SX386. This machine is 
probably the smallest PC we’ve had our 
hands on. Measuring in at a diminutive 8.5 
by 4.5 by 16 inches (HWD) and weighing 
only 17 pounds, the VIP is a marvel of 
clever engineering. With a list price of 
$1,895 for a system with 512K RAM anda 


1.44MB 3'%-inch floppy disk drive, it’s 
light on your budget too. 

Like the ALR FlexCache SX386Z, the 
VIP SX386 is based on a modular design. 
A 386SX CPU card takes up one of four 
16-bit expansion slots on a 5-slot back- 
plane; the fifth slot is 8-bit. In fact, the 
386SX CPU card is the same one included 
with the FlexCache SX386Z system— 
complete with ALR’s 16K RAM propri- 
etary cache. The backplane is only slightly 
smaller, though significantly different. 
Controllers for one floppy disk drive and 
one hard disk are built into the backplane, 
as is one serial port. 
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The backplane is mounted on top of the 
65-watt power supply in the rear of the sys- 
tem. A 34-inch drive mounting area, 
which is not accessible from the front of 
the system, sits to the front of the power 
supply. Currently, only 40MB Miniscribe 
drives are available from ALR, but 
LOOMB drives should be available in the 
near future. 

A TEAC 1.44MB floppy disk drive is 
installed in the vertical 32-inch mounting 
area in the front of the machine atop a 
small fan. Unlike the FlexCache SX386Z, 
the VIP SX386 has its power switch at the 
rear of the machine. Two LED indicators 
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for power and hard disk access sit next to 
the fan. 

The 386SX CPU card in our evaluation 
unit was identical to the one in the Flex- 
Cache SX386Z, as were the 16-bit VGA 
card, hard disk, floppy disk drive, and 
keyboard. Not surprisingly, the perfor- 
mance of the two ALR machines on our 
benchmark tests was comparable. 

Two other CPU cards are currently 
available for the VIP. The VIP 12286 is 
based on Intel’s 12.5-MHz 80286 micro- 
processor, with support for the 8-MHz 
80287 math coprocessor. Intel’s 20-MHz 
80386 chip is the engine for the VIP 
20386, which supports the 20-MHz 80387 
coprocessor. 

The ALR VIP SX386 has a truly unique 
design, and it is also one of the better 
price/performance values among the com- 
puters we reviewed. You’ve got to see it to 
believe it. 


CLUB AMERICAN TECHNOLOGIES | 


Club AT Model 316SX 


by Catherine D. Miller 


At $2,285 for a monochrome system with 
IMB RAM, an 80MB hard disk, and DOS 
3.3, the Club AT Model 316SX is priced 
to sell. And if you’re not impressed al- 
ready, listen to this: Club American’s 
basic-configuration model, which in- 
cludes IMB RAM without display or hard 
disk, goes for an incredible $1,460. And 
this low-priced offering doesn’t skimp on 
extras; it also features attractive styling, 
some interesting design features, and solid 
benchmark-test performance. 

The front panel includes a membrane- 
type reset switch and a speaker on/off 
switch. The power, turbo, and hard disk 
LED indicators are also located on the 
front panel. The power switch is located on 
the rear right side of the case. 

Keys on the XT/AT switchable key- 
board are low, although they are suffi- 
ciently separated from one another. The 
keyboard is a bit on the mushy side and 
lacks a clicky feel. 

Housed in the 6.3 by 17 by 16.8-inch 
(HWD) case are three 54-inch half-height 
drive bays, two of which are accessible 
from the front. Our review unit included 
TEAC’s 1.2MB floppy disk drive and a 
8O0MB hard disk from Maxtor. The sys- 


tem’s Omti ST-506/412 controller can 
handle a total of two floppy disk drives and 
two hard disks. 

While the Model 316SX’s overall per- 
formance on our benchmark tests was pret- 
ty good, the disk benchmark tests ranked 
in the lower half of the pack. The disk 
caching utility SpeedCache from Storage 
Dimensions was included with the system 
we reviewed; you'll probably want to use it 
to hop up performance a bit. 

Behind the drive bays sits the Skynet 
Electronic 200-watt power supply. Like 
the Dell System 316, the Club AT Model 
316SX has a quick reference guide that ad- 
heres to the top surface of the power supply 
inside the computer. Besides giving a dia- 
gram of the system’s basic features, this 
guide shows you where to find several 
video, memory, and math coprocessor 
jumpers and switches, and also gives you 
some guidance in dealing with the most- 
common circumstances. This kind of 
guide is helpful when it is time to upgrade 
your system; there’s no need to hunt down 
the manual to determine which jumpers 
need to be reset. 

Unfortunately, it’s impossible for the 
internal quick reference guide to include 
all the jumpers and switches that might 
need to be changed with a change of equip- 
ment. The board, designed by Club Amer- 
ican Technologies, has nine switches and 
jumpers. Although switches and jumpers 
didn’t need to be changed in the unit we re- 
viewed, jumpers were set for the highest 
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number of bus wait states. To improve bus 
throughput, you’ll have to set those 
jumpers for the smaller number of wait 
states. In addition, any change in memory 
configuration will require a change in 
switch settings and you’ll have to refer to 
the manual to determine what changes 
need to be made. Club American Technol- 
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ogies says it is now working on what will 
be a welcome change: a board with no 
jumpers or switches. 

In addition to two 8-bit and four 16-bit 
slots, the Model 316SX motherboard has 
two proprietary 16-bit slots for Club 
American Technologies’ 16-MHz memo- 
ry cards. Memory cards are available with 
configurations of IMB, 2MB, 4MB, or 
8MB RAM. Oddly enough, these. slots 
will also run 8-bit expansion cards, but not 
ordinary 16-bit cards. If for whatever rea- 
son you don’t want to add to the 2MB 
RAM available on the motherboard you 
are left with four 8-bit and four 16-bit slots; 
I would have liked to see fewer 8-bit slots 
and more 16-bit capabilities. The system 
we reviewed was fully populated with 
2MB 100-nanosecond DRAM on the 
motherboard and no slotted RAM. 

The 80386SX microprocessor runs at 
16 MHz with zero wait states and is soft- 
ware-switchable down to 8 MHz. Like 
several other machines in this roundup, the 
Model 316SX relies on the AMI 386 
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BIOS. It also includes the Dallas Real 
Time 8835 clock chip, which has a life 
span rated at 10 years. 

Our $3,253 evaluation unit came 
equipped with an 80387SX math co- 
processor, along with Club American’s 
adaptation of the Video Seven 16-bit VGA 
card and a NEC Multisync II monitor. This 
popular duo makes for dynamic VGA 
graphics. Even though we did not load the 
VGA card’s RAMBIOS.SYS driver, 
which loads video BIOS into system RAM 
(known as video shadow RAM), the Mod- 
el 316SX was a fast performer in our video 
benchmark tests. 

The manual contains all the information 
about the system you might need, though a 
bit jumbled in places, and includes a good 
table of contents and index. A table outlin- 
ing the functions of all the switches and 
jumpers but not the default settings is fol- 
lowed by a more detailed discussion. 

Club American Technologies’ Model 
316SX is a solid machine offering a strong 

value for your SX dollar. 


COMPAQ COMPUTER CORP. 
Compaq Deskpro 
3868S 


by Henry Fersko-Weiss 


The Compaq Deskpro 386S takes a lot of 
liberties with the price/performance equa- 
tion. With a base price of $3,299 and a 
VGA system cost of $5,018, the Deskpro 
386S rides very near the top of the cost 
curve. Yet its processor, memory, and 
hard disk performance are undistin- 
guished. Stretching the equation in these 
two directions at once doesn’t make this 
Compaq machine look like a smart buy. 
But these numbers lose some of their sig- 
nificance when you add in the intangibles: 
Compaq’s superior quality of construc- 
tion, the efficiency of its design, and its 
reputation for service. 

A close look at the Compaq’s perfor- 
mance on our benchmark tests reveals a 
machine that operates at both ends of the 
spectrum. The processor turned in some of 
the slowest times. The conventional mem- 
ory performance was the slowest of all, yet 
the extended memory proved to be the 
fastest. The hard disk performance was a 
little better than average. But when it came 
to our video tests, the Deskpro 386S was 
always among the top three. The superfast 
video may compensate for the slow pro- 
cessor, but the combination of compara- 
tively slow conventional memory, hard 
disk, and processor is likely to be percepti- 
ble to the user. 

Computers cannot be judged solely on 


Compaq Deskpro 386S 

Compaq Computer Corp., 20555 FM 149, 
Houston, TX 77070; (713) 370-0670. 

List Price: With 1MB RAM, 1.2MB 54-inch 
floppy disk drive, $3,299; with 20MB hard disk, 
$3,799; with 40MB hard disk, $4,199; with 
monochrome monitor, DOS 3.31, $4,574; with 
VGA monitor, $5,018; with 40MB tape backup, 
1.2MB 5%-inch and 1.44MB 31-inch floppy disk 
drives, $6,092. 

In Short: The Compaq Deskpro 386S is one of 
the most expensive computers in its category, 
even though its performance is in general 
unimpressive. These factors are somewhat 
counterbalanced by the quality of the design and 
construction. For example, all the basic I/O 
functions, such as video, serial, and parallel ports 
and the floppy/hard disk controller are built right 
onto the motherboard. 
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Curtis Puts A 
Premium On Performance 


The Premium... sae 


Starting July 1st, the Curtis Clip is YOURS FREE 
with the purchase of any Curtis Jewel Series G 
surge Protector! 


The Curtis Clip holds copy ae 
convenienily at eye 3 
level. Reduces eye fatigue, | 
swings out of the way 
when not in use and takes 
no desk seace aft all! Fits 
all monitors, switches for 
right or leff use. Awarded 
PC Magazine's Best of “88 
Hardware Accessory! A 
$6.95 value, the Curtis 
Chios. 


FREE! ect 
Through August 34, 1989, the Curtis Clip 


Will be Included FREE on every package 
of Curtis Jewel Series Surge Protectors — 


Diamond, Emerald, Ruby, Sapphire, Dia- SWtaser, ERA Feo 
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mona Plus and Ruby Plus—top-rated for ing EC OMICS 
“Maximum Protection” by Underwriters : et uit 
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...And the Performance! 


Curtis Jewel Series Surge Protectors 
provide a lifetime of proven protection 
against dangerous power “surges, 
spikes and glitches” that can damage 
sensitive electronic equipment and 
destroy valuable data. All Curtis Jewel 
series Surge Protectors are top-rated 
at 400 Volts Peak or less under the 
NEW UL 1449 Standard (see chart 
below). . 

lf you want fo protect your valuable 
equipment and data against damage 
from power surges, plus get your FREE 
Curtis Clio call us today at 
(603) 532-4123 ext. 871 for ihe name 
of the Curtis dealer nearest you. 
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#SPF-2C |. $99.95 
#SPF-2C + $119.95 


#$P-1C. .$59.95 
#SP-1C +. .$79.95 


Manufacturing Company, Inc. 


UNDERWRITERS LABORATORIES HAS DEVELOPED A TEST TO SHOW 
THE MAXIMUM VOLTAGE THAT CAN PASS THROUGH A SURGE SUPPRESSOR 
AFTER CLAMPING HAS OCCURRED. 

LOWEST HIGHEST 

. VOLTAGE | 330 | 400 § 500 800 2000] 2500 | 3000 | 4000 | 5000 | 6000] voLTAGe 
30 Fitzgerald Drive, Jaffrey, NH 03452 pains L830 [400 Fae me eee ae RATING 
ii ; i t t olts Peak or less nderwriters 
A subsidiary of Rolodex Corporation eae. Sanda ieto: ee aes Csaeieat jewthrougt voltage. 
; if WARNING: All surge suppressors are not lightning arrestors and 


will not provide protection against a direct lightning strike. 
© 1985 Underwriters Laboratory Inc. LISTED 
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WORD PROCESSING SOFTWARE 
THAT MANAGERS CAN ABSORB INSTANTLY 


Busy professionals need a word processor 
which will quickly soak up their ideas and help 
them create impressive-looking documents. New 


from Software Publishing, 


FOR CREE TRVAL DISK 
CALIST#408*846=43 9 1 


Professional Write 2.1 


Glee | Oem” 


FO Peony N F O 
CALL Feeeueemeuey?s 4900 


Incorporates all the fea- 


tures managers want into 


an easy to use program. 
Follow-along tutorials, pull-down menus and 
context-sensitive help will have managers pour- 
ing out memos and reports in less than an hour 


with no special training or MIS support. Whats 


more, its Preview feature wipes out wasted 
printing runs by showing what a report will look 
like before its printed. Professional Write even 
shares files with other popular word processing 
programs. And supports high quality laser and 
dot matrix printers, providing managers access 
to a flood of fonts. So call today for a free trial 
disk. Professional Write will have managers in- 


stantly producing sophisticated documents, instead 


“SOFTWARE 


of wringing their 
hands over compli- 


cated software. 


Runs on IBM PC and MS DOS compatibles. © 1989 Software Publishing Corporation, 1901 Landings Dr., Mountain View, CA 94039-7210. 


operational performance and price. The 
quality of the construction, the longevity 
of components, the machine’s expansion 
capabilities, and the available service must 
also be considered. In all of these respects 
Compaq’s 386S computer stands out. 

Getting inside the computer is easy. 
There are only three thumbscrews holding 
the case to the chassis, which are easily un- 
screwed by hand once you get them start- 
ed. Because they stay attached to the rear 
panel, you don’t have to worry about drop- 
ping them into the machine or losing them. 
The screws that hold the plates covering 
the expansion slots, however, are another 
story. They are Torx screws, so you need a 
special screwdriver to remove them—not 
necessarily a common item to have lying 
around. 

The computer’s chassis is supported 
front to back by the metal case of the 140- 
watt power supply, which runs the entire 
depth of the machine. The small foot- 
print—5.9 by 15.8 by 14.8 inches 
(HWD)—means that there is less play in 
the frame, motherboard, and case. The 
four drive bays are encased in a sturdy 


metal shell to protect them further. 

There are only five expansion slots in 
the 386S. They all take 16-bit cards, but 
one of them is a proprietary high-speed slot 
reserved for memory expansion. The 
Deskpro 386S has two high-speed memo- 
ry cards, one with 1MB RAM and the oth- 
er with 4MB, to which you can add 1MB 
or 4MB memory modules. When you add 
these to the 1MB of 80-nanosecond RAM 
on the motherboard, the most memory you 
can swing is 13MB. 

The system memory comes in either of 
two configurations: eight 4-by-256-kilobit 
chips with four 1-by-256-kilobit chips for 
parity, or 36 1-by-256-kilobit chips. The 
memory uses an enhanced page-mode 
scheme. Paged operations occur with zero 
wait states, while nonpaged operations 
have two wait states. On the average the 
system operates at 0.8 wait states. 

The number of slots in this computer 
may seem limiting at first, but everything 
you commonly need is built in. The serial, 
parallel, and mouse ports come off the 
motherboard (manufactured by Compaq), 
as does the video controller and the flop- 


py/hard disk controller. Therefore the slots 
are available for other peripheral control- 
lers to operate such devices as a modem, 
scanner, or LAN hookup. 

The Deskpro 386S comes in three mod- 
els. The basic configuration has a 1.2MB 
54-inch floppy disk drive. The Model 20 
has a 20MB ST-506/412 MFM hard disk 
in addition; the Model 40 has a 40MB ST- 
506/412 RLL hard disk. All three include 
IMB of RAM; the video controller; the 
floppy/hard disk controller; serial, paral- 
lel, and mouse ports; an AT-style En- 
hanced keyboard; disk cache software; and 
Compaq Expanded Memory Manager 
software. The basic model costs $3,299; 
the Model 20 costs $3,799, and the Model 
40 costs $4,199. 

When you add a 40MB tape backup 
unit, a 1.44MB 3'-inch floppy disk drive, 
a VGA monitor, and Compaq’s version of 
DOS, Release 3.31 (which lets you con- 
figure your entire hard disk as one vol- 
ume), as in our test configuration, the price 
goes up to $6,092. 

Three of the four drive bays are accessi- 
ble through the front of the computer. In 
addition to the 40MB tape backup unit we 
saw, Compaq offers a 135MB tape drive. 
The fourth drive bay, which is positioned 
sideways and behind the other three, 
houses the hard disk. A second hard disk 
can be added to the bottom front drive bay. 
In addition to those that come in the Mod- 
els 20 and 40, Compaq offers a 110MB 
RLL drive. Just to the nght of the drive 
bays is the on/off switch and the LED 
lights for the power and hard disk. The sys- 
tem’s lock is in the rear panel. 

Attached is the original AT-style key- 
board with its smaller Enter key and larger 
Backslash key under the Backspace key. 
Unlike most newer keyboards, this one has 
the LED lights for NumLock, CapsLock, 
and ScrollLock on the individual keys 
rather than together in a little panel dis- 
play. The keys have a flat response with a 
muted clicking sound. 

Compaq offers two types of monitor, 
both analog devices with a text resolution 
of 720 by 400 and a graphics resolution of 
640 by 480. The VGA monitor we re- 
viewed had a screen that measured 13.25 
inches on the diagonal and stood 14 inches 
high on a swivel base. The on/off switch is 
well positioned on the front face. I found 
the contrast range on the monitor some- 
what limited. 

It’s hard to come to a clear judgment on 
the Compaq Deskpro 386S computer. 
While a fully configured unit is more ex- 
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To all those unlucky enough to be stuck — Offering hundreds of presentation treatments 
smack in the middle of the current spread- —_ from word charts to three-dimensional bar, 
sheet confusion, take heart. pie, scatter, and polar graphs. 

There is, at last, a viable _ And with SuperCalc5, you 
alternative to war: revolution. select fonts, lines, boxes, grids 

One that delivers even more and shading. All of which can 
performance than you have be used to produce the highest 
(ahem) been waiting for, but quality customized reports. 
without demanding expensive Plus, SuperCalc5 actually 


new hardware or extensive ==) makes productivity easier An 
oe ° Present a state-of-the-art picture of your wor. ° ° 

retraining, And without abruptly Poser Mean integrated Undo feature simply 

cutting you off from any user [Ames § reverses unwanted commands. 


North > West ota 
$464,169 > $588,445 =. $898,551". $945,317. -$2,889,422 


in your company, even those  —,_ === easier § And a truly comprehensive 
on mainframes. | eee §6system of debugging highlights 


West I 
ae $444,898-~ $961,428 $1,434,765 


The name of the spreadsheet "yi eee costly errors and analyzes 


y 
arter 1 Results 


is SuperCalc*5. ; : $254, a 7 co “43,209 suas os? Macro logic. 


And what itcando for you  ;eSMARRGsiesma stauad Perhaps even 
is, frankly, quite revolutionary, — ~tinkjuse abou everything insight more impressive 


Let's begin at the end. Stand-alone quality is the way SuperCalc5 can 
graphic capabilities have been built in. link spreadsheets. Up t0255 — <ath bugs before the 


come back to bite you. 
© 1989 Computer Associates International, Inc. 1240 McKay Dr. San Jose, CA 95131. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. Excel is a registered trademark of 
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be precise. Linking either in memory 


or on disk, either pages of the same spread- 


Andy’s Bunnies 


Income Statement 


A Division of Hare, Inc. 


FY Ending January 31, 1991 


Rent-a-Rabbit Fees 


Cost of Sales: 
Opening Inventory 
Purchases 
Freight in 


Ending Inventory 
Cost of materials 


Direct labor 
Employee benefits 
Ranch supplies 
Total Cost of Sales 


Gross Profit 


Unaudited 


Less selling, general and admin expenses 


Earnings (loss) from operations 


Other income and 
Interest income - 
Other income 


Gain (loss) on sale of fixed assets 


Provision for income taxes: 


SSSR 


Produce annual-report quality output everyday 
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sheet or inde- 


pendent, either 
SuperCalc5's files 
or Lotus*1-2-3"s. 
Which brings 
us to the “L’ 
word. SuperCalc5 
not only reads 
and writes Lotus’ 
1-2-3° files, it 
totally coexists 
with Lotus. 


Letting you easily move 1-2-3 macros into 
SuperCalc5 and back again. Even toggling 
between menus is a snap for SuperCalc5. 
But not for Excel? 
Which now brings us to the “E” word. 
Unlike Excel, SuperCalc5 runs on all IBM* 


Microsoft. IBM is a registered trademark of International Business Machines. 


. w/@ 
and Dd computers but also 


takes full advantage of 286 and 386 machines 
when_you decide to make that transition. 

And if all that isn’t enough to make you 
run out today and join the revolution, there's 
even more incentive. 

Like our free demo disk offer through July 
31, 1989, And our $100 
upgrade offer for just 
about any spreadsheet 
you're using, Call 1-800- 
531-5236. In Canada 
call 1-800-663-6904. 

Which finally brings us 
to our admittedly biased 
outlook for the much touted spreadsheet war 

With SuperCalc5, peace is at hand. 
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Software superior by design. 
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BASIC CONFIGURATION —_—SCPU 386/SX eae 316SX Swan 386SX__ . Spear 3061 SX 

List price . ee 295 a coe 460 er apg Ee _ 
Basic configuration includes = —SsSC=D 12K RAM, 1 2MB or 1MB RAM, 1.2MB —« {MB RAM, 1.2MB a. MB R RAM, 1.2MB 

: ene floppy disk | =feppydisk = off 44MB Hee o — 

_____ drive, two ____ drive, one -____diskdrive,one __ 

serial and one _ serialandone serial and ¢ one 

—__ parallel Se pele . 

a ipo. | por | 
Drive bays eral: height = “Shalt: ‘eight 


Cost of Dos 3. 3 / os Cif { avalale 
_ Hard disk options ce  . 
Slots — . = 


| sun ie $70 avaiable 
: Tw wo > 8- bit, six 


Slots free with hard and fOpEy disk oe 
drives, video, two serial and one = a 
parallel port installed © 


Power supply (atte) 2800)... 
Reset switch | S oe 8 
Switchless setup a — =  @ ee LU. 
Keyboard cable length (inches) — wf ee eae 
SS TANDABERE COURIGUEANONS ae 
a 9228 285 5 (20MB 


- Disk controller manufacturer SHEE a o TC (ST-5 
. (intereacere ncoglng) : a 


au ae BIOS, 

Version 3.03 

_ (March 1 88) 
Standard 
oo ‘Computer 

— Chipsand 

- ose cee 


BIOS \ version 1 and date. = 


System board manufacturer _ / EV : ex 7 


Nene Sees - Chines ands 


: 386 chip set manufacturer , 
rr—“‘*EC - Heel togic) a Technologies 
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512K RAM, 


__ floppy dis! 
drive, one 

_ serial and 
parallel — 


hree 16-bit 
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One 8-bit, four 
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pensive than all but two SX machines, the 
NCR PC916SX and the NEC PowerMate 
SX, and its performance results aren’t im- 
pressive, the machine is very well con- 
structed; it has ample room for expansion 
and boasts Compaq’s usual stamp of quali- 
ty in manufacture. On a raw price/per- 
formance basis this machine may not be 
worth the investment, but when you factor 
in the longevity of the computer and its 
possible resale value it may well be a good 
buy. It’s the same kind of decision you’d 
have to make in deciding between buying a 
Volvo and a Hyundai. 


COMPUTER PRODUCTS 
UNITED INC. 


CPU 386/SX 


by Susan L. Hayes 


If Computer Products United could rewrite 
an old cliche to describe the CPU 386/SX, 
it would read, “‘Fast and steady wins the 
race.’’ This desktop model is a typically 
laid out machine that offers few surprises 
in structure and design; even CPU claims 
its SX looks like any other 16-MHz 
80386SX-based PC. It seems able to do 
what other SX machines do, only better 
and faster. You won’t exactly have to 


You won't exactly have 
to break your piggy 
bank for the CPU 
386/SX, and you get 
good performance for 


your outlay. 


break your piggy bank for this one, and 
you get good performance for your rela- 
tively modest outlay. 

If you want a guided tour of this SX ma- 
chine, you probably will want to go to 
someone other than CPU. The accompa- 
nying setup manual and documentation 
give new meaning to the word generic. 
The documentation doesn’t exactly go out 
of its way to explain much about the spe- 
cific SX product. The material evidently 
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applies to all of CPU’s machines, with a 
few pages stuck in the back listing the 
specs of the machine in question. The text 
does cover many universal topics well, 
such as installing drives and adding adapt- 
ers, and there is a helpful troubleshooting 
guide to help you in your time of need, so 
you're not left completely on your own. 
Another potential motto for the CPU 
SX machine could be ‘‘Safety first.’’ The 
reset button must be pressed down for at 
least 1% or 2 seconds before it will actually 
reset the machine. And CPU doesn’t over- 
look certain convenience features such as 
switchless setup in ROM, which can save 


you time and hassle. 
On the Hi-Tek Enhanced-style key- 
board everything is where it should be, but 


the keys feel mushy to the touch and the re- 
sponse seems a bit sluggish. 

The architecture of the Standard Com- 
puter Corp. motherboard, backed by an 
18-month warranty (there’s 1 year on the 
total system) is based on a Chips and Tech- 
nologies chip set. The motherboard holds a 
small plug-in board where lies the 16-MHz 
Intel 80386SX chip. The motherboard is 
removable and can be replaced by an 
80286-20 coprocessor board, so you can 
easily convert to a 286-20 computer if this 
unlikely need should arise. There are eight 
expansion slots on the motherboard (six 
16-bit and two 8-bit), but because of the 
processor board you can place only a short 
expansion card in one of the 8-bit slots. 
The two serial, one parallel, and one game 
port reside on a short I/O card. 

The base system uses two banks of 256- 
kilobit SIMM chips to achieve 512K 
RAM, but the CPU 386/SX can hold 8MB 
on board and up to 16MB of total system 
memory (using 1-megabit SIMM chips 
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running at 100 nanoseconds). The system 
also offers 384K shadow RAM to help 
speed up video output. 

Our tested unit came equipped with a 
Toshiba 40MB hard disk; 20MB to 
330MB hard disks are also available. The 
ST-506/RLL controller, manufactured by 
DTC, has a 1:1 interleave, which allows 
the CPU system to reach zero wait states. 
Computer Products United also includes 
EMS 4.0 memory with the system. The 
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The CPU 386/SX is 
a solid and predictable 
collection of brana- 
name parts made to get 
the job done without 


fancy footwork. 


CPU uses the Award BIOS and maintains 
a bus speed of 10 MHz. 

The 200-watt power supply comes 
equipped with a 110/220-volt switch on 
the outside of the case. The machine has 
five half-height drive bays, three of which 
have exposed fronts. 

CPU’s base-system price may start off 
impressively low, but you would be get- 
ting quite a skeletal system. The company 
offers so many different configurations 


that it’s difficult to pin down a standard 
one. For the CPU 286 machine with an In- 
tel 80386 coprocessor, 512K expandable 
memory, |.2MB 54-inch or 1.44MB 3'4- 
inch floppy disk drive, the Standard Com- 
puter Corporation I/O card, an NCL 1:1 
hard disk controller, and a clock/calendar 
with a Ray-O-Vac battery backup (no hard 
disk or video adapter), you’ll pay $1,295, 
plus an extra $85 for DOS 3.3. For all of 
this plus 1MB of RAM, a 60MB Toshiba 
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hard disk, an RLL controller, a mono- 
chrome video card, and DOS, the price is 
upped to $2,230; if you want VGA, the ad- 
dition of a NEC 2A monitor and a Video 
Seven VGA card will bring the cost to 
$2,980. 

In addition to the Toshiba 40MB hard 
disk and RLL controller, our tested config- 
uration included a Paradise VGA Plus 16- 
bit card and an Intel 80387SX math co- 
processor, pushing the price up to 
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"WE'VE GROWN 

DEPENDENT ON 

PRIMETIME. TO 
MANAGE OUR 


-InfoWorld 


Effective time management. 
Your success depends on it. 
So when InfoWorld, the 
leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time fora 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIME is 
a personal project 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 


EXCELLENT 
VALUE 


Call for a FREE Demo Disk, 
or see your local software 
dealer today. 


1-800-777-8860 


PRIMETIME SOFTWARE INC., P.O. Box 27967 
Santa Ana, CA 92799 714/ 556-6816 
Suggested retail price $99.95 
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He also doesnt realize 
Hewlett-Packard makes PCs. 


That’s unfortunate. Because 
Hewlett-Packard has a line of 
eight high-performance per- 
sonal computers. PCs which 
range from desktop and floor- 
mount Intel386* based power- 
houses to entry-level 8086- 
compatibles. PCs which offer 
you a better way of doing 
business. 


Hewlett-Packard personal 


386 is a trademark of Intel Corporation comp uters give you p lenty of The HP Vectra QS/20 PC. One in 
©1989 Hewlett-Packard Company CP-PC903 opportunity for expansion. As a line of eight PCs from Hewlett-Packard. 
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you to choose confidently from 
thousands of software applica- 
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$3,885—more in line with the competi- 
tion. 

Overall, the CPU is a respectable but 
not stellar performer, scoring consistently 
in the top half of the group on our bench- 
mark tests. Its hard disk turned in impres- 
sive scores on the BIOS Disk Seek test and 
large-record DOS File Access test, faring 
less well on the small-record test. 

The CPU 386/SX is a solid and predict- 
able whole made of brand-name, quality 
parts. If you’re looking for a relatively 
fast, steady, and efficient machine to get 
the job done without fancy footwork, this 
one is well worth considering. 


DELL COMPUTER CORP. 


Dell System 316 


by Salvatore P. Ricciardi 


When some of the best-engineered PCs are 
coming out of the land of the longhorn, it’s 
not uncommon to hear someone recom- 
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mend buying your PC from a company in 
Texas. But with Dell Computer Corp.’s 
increasingly high-quality image, and with 
several PC Magazine Editor’s Choice 
computers in Dell’s product lineup, the 
word of the day seems to be getting more 
specific: Buy your machine from a compa- 
ny in Austin, Texas. 

The Dell System 316 is a well-built, 
well-engineered addition to an already im- 
pressive lineup. Based on a 16-MHz 
80386SX processor and housed in Dell’s 
now-familiar AT-style cabinet, it’s sure to 
give you cause to consider 386 technol- 
ogy. And at an entry-level price of $2,999, 
you won’t have to sell the house to place 
your bet. 

The unit uses the Chips and Technol- 
ogies NEAT chip set and the Phoenix 
Technologies 80386 ROM BIOS Plus. 
Both the system BIOS and video BIOS can 
be remapped from slow ROM into faster 
RAM memory for improved performance. 
The BIOS includes a resident setup pro- 
gram for configuring the machine. 

System memory consists of 1MB of 80- 


nanosecond DRAM in an interleaved 
page-mode configuration. The standard 
system comes configured with 256-kilobit 
SIMMs and is capable of supporting 8MB 
on the motherboard. You’!I need to replace 
these SIMMs with 1-megabit SIMMs to 
get the full 8MB. You can add an addition- 
al 8MB using an expansion card, bringing 
maximum system memory to a total of 
16MB. A 1MB upgrade using 256-kilobit 
SIMMs currently costs $200; a 4MB up- 
grade using the more-expensive 1-megabit 
SIMMs costs $2,200. 

The motherboard holds 8 expansion 
slots, and it has one parallel port and two 9- 
pin serial ports standard. It can also ac- 
commodate an Intel 80387SX coproces- 
sor. In our review unit, one 16-bit slot 
contained a Video Seven 16-bit VGA 
card. Two 8-bit slots and five 16-bit slots 
were still free, leaving plenty of room for 
expansion. 

Support for peripheral storage is readily 
available. An internal drive bay can house 
one full-height hard disk or two half-height 


Dell System 316 
Dell Computer Corp., 9505 Arboretum Bivd., 
Austin, TX 78759-7299; (800) 426-5150, (512) 
338-4400. 
List Price: With 1MB RAM, 40MB hard disk, 
1.2MB 5'%-inch or 1.44MB 31-inch floppy disk 
drive, monochrome monitor, $2,999; with DOS 
3.3, $3,099; with VGA monitor, $3,599; with 

- 100MB hard disk, $4,299. 
in Short: The Dell System 316 is a solid 
computer backed by a solid warranty. Ithas a 
reasonable price tag, comes with superb 
documentation, and gets high marks for 
expandability. 
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hard disks. Another bay on the right has 
space for three half-height devices visible 
through the front panel. Dell offers the unit 
with disk capacities of 40, 100, 150, and 
322MB. The first two models use Conner 
Peripherals RLL drives, while the more- 
expensive units employ ESDI drives made 
by CDC and Metropolis. Our evaluation 
unit contained a 1SOMB Conner Peripher- 
als drive, rated at 25 milliseconds, which 
performed right on target. 

One of the unique aspects of the Dell 
System 316’s design is its support for IDE 
(integrated drive electronics) hard disk 
drives. These drives, such as the Conner 
Peripherals drives used in the non-ESDI 
models of the System 316, contain all of 
the disk controller intelligence on-board. 
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After centuries of practice, 
mankind perfects engineering 
Calculations: MathCAD. 
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Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


It has over 120 commonly used 
functions built nght in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In fact, it’s used by over 
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ae : : ee described MathCAD as 

ae 3s) ae “everything you have ever 
dreamed of in a mathemat- 
ical toolbox.”’ 

And for Macintosh® 
users, we present MathCAD 2.0, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
equations 1s pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information* 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 
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MathCAD 2.5 includes 3-D plotting, HPGL sketch 
import, and PostScript output. 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now— 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD? And now you 
can print on PostScript® compatible 
printers. 

And like before, MathCAD’s live 
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*Tf you purchased MathCAD 2.0 between 
5/1/89 and 6/16/89, you can get a FREE 
upgrade to version 2.5 (otherwise, the up- 
Grade cost 1s $99.00 until June 30, 1989; 
afterwards, the cost will be $149.00). 


MathCAD 


MathSoft, Inc. One Kendall Square, Cambridge, MA 02139 


Available for IBM® compatibles and Macintosh computers. TMand (®) signify manufacturer’s trademark or manufacturer’s registered trademark respectively. PE 
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Because of this design, you need not dedi- 
cate an expansion slot to a disk controller 
card unless you opt for one of the ESDI 
units. 

The VGA Color Plus display monitor 
supplied with the System 316 provided ex- 
cellent clarity and color. The keyboard, 
made by Key Tronic Corp., is of the 101- 
key variety and very comfortable to use. 

Bundled with the System 316 are some 
useful utilities and diagnostic software. 
There’s a set of VGA utilities, an excellent 
and colorful tutorial, and a system support 
diskette that includes diagnostic and disk 
setup functions. Dell’s Enhanced DOS 3.3 
($100) provides some additional features, 
such as a disk cache program and several 
disk management utilities. 

Dell’s documentation is well written 
and very well illustrated. It’s clear, con- 
cise, and suitable to a broad audience of 
beginners and experts alike. 

Optional software includes Dell En- 
hanced DOS 4.01 ($120), Dell Enhanced 
OS/2 1.0 ($325), and Dell Unix System 
V/386, Release 3.2 ($995). 

The System 316 was an average per- 


former in PC Labs’ benchmark tests. Par- 
ticularly noteworthy were the scores for 
our tests of hard disk performance. 

The Dell System 316 is an affordable 
high-quality entry point into 386 technol- 
ogy. With Dell’s reputation and a 1-year 
warranty that includes on-site service pro- 
vided by Xerox, it’s well worth your con- 
sideration. 


EVEREX COMPUTER SYSTEMS 


Everex Step 386is 


by Catherine D. Miller 


When you consider buying an Everex 
computer, remember that prices can be de- 
ceptive. At $2,799 for the low-down basic 
configuration, Everex’s Step 386is is one 
of the more-expensive 386SX computers 
reviewed in this roundup. But because 
Everex sells through dealers rather than di- 
rectly, the list price is quite different from 
the selling price for the system. You may 
find that the actual street price will place 


the Everex Step 386is among the less- 
expensive SX computers. 

The Step 386is does give you a lot of 
machine for the money. It is based on 
Everex’s Step 286 running at 16 MHz, and 
the two machines have much in common. 
Both are available in either a standard AT- 
size case, with access to five half-height 
drive bays, or a small-footprint case (6.4 
by 17.1 by 16.5 inches, HWD), with two 
of the three half-height bays accessible 
from the front. 

Our evaluation unit was housed in the 
small-footprint case. The front panel in- 
cludes reset and turbo switches as well as 
turbo and microprocessor speed indica- 
tors. The sector of the hard drive currently 
being accessed is also displayed on the 
front panel. A smoked plastic cover slides 
over these indicators. 

The Step 386is computer offers three 
microprocessor speeds—5S, 8, and 16 


The manual 
accompanying the 
Everex Step 386is does 
a good job of covering 
all aspects of 
operation and clearly 
outlines the steps 
to be taken to upgrade 


the system. 


MHz—but only the 5-MHz and 16-MHz 
speeds can be selected using the turbo 
switch on the front of the machine. If you 
want to select 8 MHz you must use a soft- 
ware command. 

The standard Enhanced-style 101-key 
keyboard shipped with all Everex comput- 
ers is also included. The keys are set low 
but are adequately separated so as not to 
cause problems when you are typing. This 
lightweight keyboard has a nice clicky 
feel. 

The parallels between the Step 286/16 
and the Step 386is extend to the system 
board, designed by Everex. Both ma- 
chines use identical motherboards. Two 


AUGUST 1989 PC MAGAZINE 


COMPUTERS 


80386SX-BASED PCs 


ONE ON THE WAY: Hewlett-Packard’s HP Vectra QS/16S | 


The Hewlett-Packard 
386SX desktop 
machine is a small- 
footprint model for 
those who seek 


dependability from 


their PC vendor. 


by Salvatore P. Ricciardi 

If you’re a loyal customer of Hewlett- 
Packard, then you’ve often been well 
rewarded in the past. Following in that 
tradition, the new HP Vectra QS/16S 
just may be your dependable if unre- 
markable ticket into the 386 world. Be- 
cause it’s not currently available for 
purchase, we tested a version sent to us 
from across the Atlantic to give you an 
idea of what to expect. 

The QS/16S is HP’s entry-level 386 
machine. With 1MB of RAM and a 
1.2MB 5'%-inch floppy disk drive, the 
unit costs $3,295. The first thing you’ ll 
notice is the machine’s fairly small 
footprint and the familiar Vectra colors. 
The case is plain yet attractive, but the 
bright white on/off switch is likely to 
get your attention. It’s made of plastic 
and looks out of place. 

Once you open the case, you’ll find 
the rest of the power switch, a long 


banks of sockets can accept either 256- 
kilobit or 1-megabit DIPs for a total of 
4MB RAM. Our evaluation unit came 
equipped with 2MB of 100-nanosecond 
DRAM in 1Mb DIPs. Although this board 
doesn’t use a chip set, several VLSI chips 
are on the motherboard. In addition to the 
32-MHz crystal necessary for a 16-MHz 
processor, a 30-MHz crystal is mounted 
on the motherboard. A Ray-O-Vac com- 
puter clock battery keeps the time. 

Six 16-bit and two 8-bit slots sit to the 
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plastic handle that leads into the power 
supply at the rear of the unit. At first 
glance you might think this is some- 
thing used to keep things in place dur- 
ing shipping, but in truth it’s the real 
power switch. 

The rest of the machine sports a 
quality image and some interesting de- 
sign techniques. The CPU and all sys- 
tem memory are on a board that plugs 
into a proprietary 32-bit slot in the 
motherboard. Sporting a 16-MHz Intel 
80386SX microprocessor that is 
switchable to 8 MHz, it’s compatible 
with all software that runs on a full- 
blown 80386DX. System memory con- 
sists of 100-nanosecond DRAM in an 
interleaved page-mode configuration. 
The standard machine comes with 
1MB supplied as 256-kilobit SIMMs. 

According to Hewlett-Packard engi- 
neers, putting the CPU on a card allows 
them to leverage the design of the rest 
of the unit. For example, the same 
motherboard design can be applied to a 
more capable machine using the 
80386DX chip. All that’s needed is a 
new CPU card design. In theory HP 
could offer CPU card upgrades this 
way, although none are planned at the 
moment. 

The unit employs the Chips and 
Technologies VLSI circuit set and can 
accommodate an Intel 80387SX co- 
processor. System memory is expand- 
able to 8MB on the card using 1-mega- 
bit SIMMs. You’ll have to replace the 
existing 256Kb SIMMs with the 1Mb 
modules in order to get the full 8MB. 
You can add an additional 8MB using a 
daughtercard that attaches to the CPU 


rear of the memory banks; a 200-watt 
Liton Electronic Co. power supply sits be- 
hind the drive bays. Everex’s 8-bit Magic 
V/O serial and parallel adapter card pro- 
vides the system with one, serial and one 
parallel port. The card can support another 
serial port; serial port kits are available 
from Everex. 

To bring 386 processing capabilities to 
the Step 386is, Everex has designed a 
daughtercard called In Step. The daughter- 
card is also available separately at a list 


card. It, too, requires the 1Mb SIMMs 
to achieve the full complement of 
RAM. At press time, a IMB upgrade 
kit cost $650. 

The QS/16S’s AT-standard I/O bus 
resides on the motherboard and has 
plenty of room for expansion. It runs at 
8MHz and provides one 8-bit slot and 
six 16-bit slots, one of which contains 
Western Digital Corp.’s ST-506 con- 
troller card. The card is capable of sup- 
porting two hard disks and two floppy 
disk drives, although the QS/16S’s 
drive bay will accommodate only three 
half-height devices. The controller card 
includes one parallel port and one 9-pin 
serial port. A port for HP’s proprietary 
HP-HIL (Human Interface Loop) is 
standard and is located on the rear of the 
unit, near the keyboard connector. You 
can purchase a mouse that uses this port 
from HP. 

The review unit included a Seagate 
Technology ST-251 hard disk with an 
unformatted capacity of 40MB, a Para- 
dise Systems VGA card, and an HP 
VGA monitor. The list price for this 
configuration, including DOS, is 
$5,225. HP plans to offer higher-priced 
units later this year that employ larger 
hard disks, supporting capacities of ei- 


price of $699, making it an easy matter for 
current owners of Everex Step 286s 
(whether 12- or 16-MHz units) to upgrade 
to 386 mulitasking capabilities. 

In Step plugs into the PGA (Pin Grid 
Array)—type 286 socket on Everex’s 286 
motherboard. (If you have an Everex Step 
286 and are considering the In Step 
daughtercard, make sure the motherboard 
has the proper socket; older Step 286 mod- 
els do not.) Surface-mounted on the top of 
this 2.5- by 5-inch card is the 80386SX 


ther 1O8MB or 152MB with an ESDI 
controller. 

The VGA monitor supplied with the 
test machine was of excellent quality. 
The Vectra keyboard, however, leaves 
much to be desired. It has a mushy feel 
and the thoroughly sculptured keys are 
difficult to get used to. I found myself 
making more than my usual share of ty- 

pos using this keyboard. One nice fea- 
ture is the ability to shut off the audible 
key click using either the keyboard or 
the system setup program. 

HP includes a package of useful util- 
ity software with all models of the 
QS/16S. There’s the HP’s terminal em- 
ulation program, a disk cache program, 
a disk volume expansion utility for par- 
titioning mass storage, and the HP ex- 
panded-memory manager for support 
of the LIM 4.0 EMS specification. 
Both DOS 3.3 ($135) and OS/2 Ver- 
sion 1.0 ($325) are optional. 

The QS/16S proved to be an average 
performer in the PC Labs benchmark 
tests. It didn’t lead the pack, but it 
didn’t perform poorly either, and the 
use of HP’s disk cache software may 
improve some of the numbers. 

In general, the HP Vectra QS/16S is 
a solid machine, fitting in well with 
Hewlett-Packard’s laid-back approach 
to PCs. But at $5,225 for the tested con- 
figuration, you’re paying more for the 
HP label than you may be prepared to. g 
HP Vectra QS/16S. Hewlett-Packard 
Co., 974 E. Arques Ave., P.O. Box 486, 
Sunnyvale, CA 94086; (800) 752-0900, - 
(408) 973-1919. List Price: With 1MB 
RAM, 1.2MB 51-inch floppy disk drive, 
$3,295; with 40MB hard disk, mono- 
chrome monitor, DOS 3.3, $4,829; with 
VGA monitor, $5,225. 
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and a socket for the 80387SX, which was 
included in our evaluation unit. The transi- 
tion from a 286 motherboard to a 386SX is 
accomplished without sacrificing zero- 
wait-state performance. 

Is there a performance penalty for this 
type of connection? Hardly. In all our 
memory and processor benchmark tests, 
the Step 386is performed close to the head 
of the class. Only ALR’s 386SX offerings 
with the benefit of caching were able to 
beat out the Step 386is in processor tests. 
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Everex Step 386is 

Everex Computer Systems, 48431 Milmont Dr., 
Freemont, CA 94538; (800) 356-4283, (415) 498- 
11; 

List Price: With 1MB RAM, 1.2MB 54-inch 
floppy disk drive, DOS 3.3, $2,799; with 80MB 
hard disk, monochrome monitor, $3,827; with 
EGA monitor, $4,546; with 2MB RAM, 160MB 
hard disk, 80387SX coprocessor, $6,393. 

In Short: Consistently tops in performance, the 
Everex Step 386is is modeled on Everex’s Step 
286/16 machine. By adding the In Step 
daughtercard to a completely unaltered Step 
286/16 motherboard, this machine offers the full 
benefits of the 386SX chip. 
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This was the fastest machine we tested on 
our Conventional Memory benchmark 
test. 

To speed things up even more, two util- 
ities are included with the basic model: 
EDISK, which creates a RAMdisk, and 
QuickSTEP, a disk caching utility. 

Our evaluation unit came equipped 
with a fast l16OMB ESDI Wren hard disk 
and controller manufactured by Control 
Data Corp. The Wren hard disk proved to 


be the fastest in our large-record DOS File 
Access test and BIOS Disk Seek tests, and 
it placed second only to the NEC Power- 
Mate SX in handling small records. A 
1.2MB floppy disk drive from TEAC sits 
in the top drive bay. 

The dark cloud in the performance of 
our Step 386is evaluation unit was the 
graphics. Everex doesn’t offer VGA 
graphics, so the unit was shipped with 
Everex’s Micro Enhancer Deluxe EGA 
card and Evervision EGA monitor. It’s not 
surprising that this system was slow in PC 
Labs’ video benchmark tests. We are 
somewhat surprised that it wasn’t the 
slowest. After looking at all the VGA dis- 
plays, we found it difficult to get excited 
about EGA. 

The manual accompanying the Everex 
Step 386is does a good job of covering all 
aspects of operation and clearly outlines 
the steps to be taken to upgrade the system. 
It also includes a helpful glossary, table of 
contents, and index. If you’re looking for 
fast 386SX performance, look at Everex. 
Although the list price may at first seem in- 
timidating, persevere and your dealer may 
be able to offer the system at a fraction of 
the price. 
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MITSUBA CORP. 


Mitsuba 386SX 
Workstation 


by Henry Fersko-Weiss 


The Mitsuba 386SX Workstation is acom- 
puter with expansion stamped into its de- 
sign. It has eight expansion slots, five 
drive bays, five cutouts in the back frame 
for serial and parallel ports, and a spacious 
interior to make adding boards a comfort- 
able procedure. The computer is sturdy 
and well appointed in other ways as well. 

On our benchmark tests the Mitsuba 
came out among the slower machines. The 
processor, which runs at a true 16 MHz, 
handled the processor tests fairly well, es- 
pecially Floating-Point Calculation. The 
hard disk we tested ran at just under 28 mil- 
liseconds, and the memory operated at 72 
ms. At a price of $2,145 for the base con- 
figuration, or $4,420 for a VGA system 
with 2MB RAM, a 71MB hard disk, and 
DOS included, it falls right in the middle 
of the cost curve. 


Mitsuba 386SX Workstation 

Mitsuba Corp., 650 Terrace Dr., San Dimas, CA 
91773; (714) 592-2866. 

List Price: With 1MB RAM, 1.2MB 5%-inch 
floppy disk drive, $2,145; with 71MB hard disk, 
monochrome monitor, DOS 3.3, $2,995; with 
VGA monitor, $3.895; with 2MB RAM, $4,420. 
In Short: The Mitsuba 386SX computer is 
extremely expandable. It has eight slots, one of 
which is a high-speed 16-bit slot, five drive bays, 
and cutouts in the rear panel enabling you to add 
ports without taking up slots. The computer's 
processor performance and its price both fall in 
the midrange. 
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We tested the $4,420 configuration of 
the computer. [t came with a board that 
provided a parallel port, a 9-pin serial port, 
a 15-pin game port, and a 25-pin serial 
port. These ports can be connected through 
the cutouts—two of which are for 9-pin 
and three for 25-pin connectors—so you 
don’t have to use a second slot for the extra 
couple of ports. The 16-bit serial/parallel 
card, which is manufactured by Mitsuba, 
also has room for two more 9-pin ports and 
one 16-pin port. 

Two other slots are occupied in this 
configuration; an 8-bit slot holds the Mit- 
suba VGA card and a 16-bit slot has the 
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Data Technology Corp. floppy/hard disk 
controller. So there are five open slots: one 
8-bit, three 16-bit, and one high-speed 16- 
bit. The high-speed 16-bit slot is used for a 
memory expansion card that can have up 
to 8MB of memory. All these open slots 
make the Mitsuba a very expandable ma- 
chine. There is room here for just about 
any set of peripherals you might ever want 
to add. 

The five drive bays at the front end of 
the computer match its back-end expan- 
sion capabilities. Three of the bays are ac- 
cessible through the front panel. This lets 
you have the ideal setup: both 1.2MB and 
1.44MB floppy disk drives, as well as a 
streaming tape drive for backup. The two 
internal drive bays could house hard disks. 
Mitsuba offers three hard disk options in 
addition to the 71MB Micropolis drive we 
had in our tested configuration. The small- 
est is a Seagate 40MB drive, which, like 
the 71MB drive, uses an ST-506/412 
MFM interface. The ISOMB and 338MB 
Micropolis drives, which round out the 
hard disk options, both use the ESDI inter- 
face. 


At the heart of the computer is the Mit- 
suba-manufactured motherboard. There 
are no odd jumpers on it; the circuitry 
looks clean and orderly. And there aren’t 
any DIP switches to set. The motherboard 
can hold up to 2MB of RAM, which 
comes in two banks of 4-by-256-kilobit 
DIP chips. Another bank of 1-by-256-kilo- 
bit chips is used for parity. The memory 
uses page mode, and there is .7-wait-state 
operation. The 386 chip set comes from 
Chips and Technologies. An empty socket 
on the motherboard is ready for the 
80387SX math coprocessor. 

All the expansion capability of the Mit- 
suba 386SX translates into a fairly big 


chassis. The external measurements are 


6.5 by 21 by 16.75 inches (HWD). This 
size makes the computer quite heavy— 
you definitely won’t want to move it 
around much. 

Mitsuba makes another chassis for its 
386SX computer, called the Ultra Slimline 
Workstation. It is just as deep as the model 
we looked at, but it’s only 14 inches wide 
and 2.5 inches high. To get this low, com- 
pact profile, Mitsuba cuts the slots down to 


Funk Soitware continues 
to forge Sideways. 


Let Sideways take your printouts to new widths. 


Each day, more people turn to Sideways” for printouts of nearly 
everything that's too wide for a printer. No wonder. 

Nothing's as fast or easy. And nothing makes great-looking one- 
piece printouts that go on this wide. So you get spreadsheets that 
really spread out. Pert charts that peer far into the future. All kinds 
of extra-wide printouts without staples, glue or tape. And the newest 
Sideways makes even shorter work of those wide 1-2-3" printouts. 


New Sideways version 3.2 runs right inside 1-2-3. 


Sideways now works as a full-fledged add-in to 1-2-3 release 2. As 
well as Symphony: So the instant you’re done creating your spread- 
sheet, you're ready to print with Sideways. Right from 
your Lotus session. Just select Sideways from your 

Lotus menu, highlight a range and print. 

Mix bold, underlined and italic type, all on the 
same page. Print through or skip over perforations. 
Add borders, change page size, adjust margins any 
7 way you like. And do it all from Sideways menus 
7 that look and act just like Lotus itself. 


Sideways leaves no text un-turned. 


Spreadsheets, databases, word processors, project planners. 
Sideways is the right way to print with all your software. 

Choose from nine different typestyles from “minuscule” to 
“mammoth.” Print bold, underlined or expanded—whatever your 
software can create. 

New Sideways Version 3.2 for the IBM® PC and all popular dot 
matrix printers, as well as the LaserJet Plus/Series II. Available at 
software dealers nationwide, or directly from Funk Software with 
your check, Visa or MasterCard. 

More than ever, Sideways is the only way to go. 


Special Upgrade Offer! 


Just send us your current Sideways program disk 
along with $20. We'll send you new Sideways ver- = F T 
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Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1988 Funk Software. The Worksheet Utilities is a trademark of Funk Software. 
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five and turns them sideways so they are 
mounted horizontally. 

The front panel of the model we tested 
has a vertical plastic strip in the middle that 
holds the reset and speed buttons as well as 
the lock. The on/off switch is on the side of 
the computer at the back end. The speed 
button looks as if it’s very weakly attached 
and could break off easily. When you push 
it to the out position, it dangles slightly 
away from the panel. When you take off 
the outer shell to get inside the computer, 
you discover that the two buttons and the 
lock are on a plastic bridge that is screwed 
into place over the two drive bays. To get 
at the bays you first have to remove this 
plastic bridge. That and the fact that the 
connecting wires hang out over the front of 
the chassis make the arrangement awk- 
ward and a little more prone to trouble. 


At the heart of 
the computer is the 
Mitsuba-manufactured 
motherboard. There 
are no odd jumpers on 
it; the circuitry looks 


clean and orderly. 


The locking arm on the 1.2MB floppy 
disk drive also has a weak feel to it. When 
you close the drive, which comes from 
TEAC Corp., the arm doesn’t move into 
place with a comforting click. Instead, it 
has a flat stop that makes me think you 
could easily move the arm past its intended 
position and snap it off. Since I didn’t actu- 
ally try this it may not be as weak as it 
seems. 

The AT-style keyboard is manufac- 
tured by Honeywell. The keys have little 
spring to them. I find this unsatisfying be- 
cause I moved from a manual typewriter to 
a computer. But I’m told that touch typists 
prefer the flatter feel. A DIP switch on the 
bottom of the keyboard lets you turn the 
clicking sound on or off. 

The VGA monitor that came with our 
test configuration is manufactured by Mit- 
suba. The contrast, brightness, and on/off 
dials are well placed on the lower front sur- 
face of the monitor, but unfortunately the 
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available range of contrast is small. 

Overall, the Mitsuba 386SX doesn’t 
have many standout characteristics. It is 
passably fast, but it certainly won’t shock 
anyone with its speed. Its price is on the 
low side, but again, not especially low. 
And it has some front-panel weaknesses. 
Yet the internal components are well laid 
out and seem well built. Most impressive 
of all is the expansion potential, a factor 
that may lure buyers in spite of the ma- 
chine’s failings. 


NCRCORP, ts 
NCR PC916SX 
by Henry Fersko-Weiss | 


The NCR PC916SX is an eccentric com- 
puter. Its processor and memory are on a 
plug-in card rather than the main mother- 
board, its video controller is piggybacked 
to the /O controller, and it stands upright 
rather than lying flat on the desktop. It 
even comes standard with a 1.44MB 3'4- 
inch floppy disk drive instead of the more 
typical 1.2MB 5'%-inch drive. The inter- 
nal structure makes this computer easy to 
service and to upgrade. The external orien- 
tation suits its use in networks. Its price 
suits the well-to-do: at $4,995 for the base 
model and $5,694 for a VGA system, it’s 
at the top of the 386SX price scale. 

The more a computer costs, the better 
you expect its performance to be. Unfortu- 
nately, the NCR PC916SX doesn’t follow 
this precept. To start with, its processor 
operated at 15.5 MHz rather than 16 MHz, 
which is the speed of the 386SX chip. 
Then it came in at the bottom of the pack 
on the 80386 Instruction Mix test; it was 
second-worst on Floating-Point Calcula- 
tion. 

The hard-disk performance of the com- 
puter was marred by the very slowest fin- 
ish on the large-record DOS File Access 
test—although it did somewhat better on 
the small-record test and the BIOS Disk 
Seek. The video performance times were 
quite slow. On the Conventional Memory 
test, the computer was tied with several 
others in the third place from the bottom, 
while its Extended Memory test time was 
mediocre. 

NCR justifies its high price with the 
quality of its manufacture and service. The 
machine is indeed well built. NCR manu- 


factures its own motherboard—using the 
Intel 386 chip set—and its own hard disk 
controller—with a Western Digital chip 
set. NCR also manufactures its own VLSI 
chips, rather than going to a third party, 
and designs its own surface-mount tech- 
nology. The chips used in the system are 
highly integrated—which cuts down on 
their number, resulting in a cooler system. 
None of the components the company 
buys are seconds. 

NCR provides free on-site service dur- 
ing the 1-year warranty period. And there 
are service centers around the country for 
easy Carry-in repair once the warranty has 
expired. Whether these factors balance out 
the weak benchmark test results and the 
high price is a tough call. 

Standing upright, the NCR PC916SX 
measures 21.25 by 6.25 by 16.75 inches 
(HWD). With these dimensions it should 
sit comfortably beside your chair, under 
your desk and out of the way: it shouldn’t 
crowd your leg room if you have a stan- 
dard desk (a floor stand is available). The 
on/off switch is on the front panel, so you 
won't have any problem reaching it. The 
system lock and a volume control knob are 
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in a compartment on the front. The front 
panel is also used to vent the system. 

From the front panel you can get at 
three of the five drive bays. The computer 
comes with a 1.44MB 34-inch floppy 
disk drive and a 44MB hard disk from Ro- 
dine. The hard disk is in one of the internal 
drive bays, leaving the other two external 
bays available for a 1.2MB 54-inch flop- 
py disk drive and a tape backup unit. NCR 
offers two other hard disk options: a 70MB 
ST-506/412 MFM drive from CDC and a 
11SMB ESDI drive from Maxtor. The 
front of the top two external drive bays is 
protected by a sliding plastic cover to keep 
dust and radiation down to a minimum. 


CCAD oa 
| CAA Central Advertising Agency 


Suite 300, One Tandy Center, Fort Worth, Texas 76102 (817) 390-2507, 3429, 3554 


July 1, 1389 


Ms. Susan Flemming 

Vice President, Account Services 
Trump-Hanks Engraving, Inc. 

4100 Industrial Parkway 
Kirkwood, IL 60511-3813 


Dear Ms. Flemming, 


Thanks in part to your prompt response Tuesday, we've added 
a new account to our client roster! The innovative approach 
you suggested will no doubt be put to the test, as we have 


SOc on 25 = 3 af eh- ....- = 


Hanks. 


your computer 

nothing beats 
a Tandy” 
printer. 


TAN Oy DoT MATRIX PRINTER OMA 300 


The new high-speed, triple-mode DMP 300 


has advanced features for a low price. 


Think you have to compromise on 
quality with a low-cost dot-matrix 
printer for your business or home of- 
fice? Think again. The Tandy DMP 


300 has the power and flexibility you 
should demand. 


You get superior print quality from 
the 24-pin print head. Speed—up to 
270 characters per second. Crisp, letter 
quality for ‘‘electronic-typewriter’’ cor- 
respondence. And there’s razor-sharp 
360 x 180 resolution for producing 
precision graphics. 


Best of all, you don’t have to be an 
electronics wizard to get maximum 


results. The DMP 300 features easy- 


to-use, front-panel controls. 


Push tractors let you detach printed 
sheets without wasting blank sheets or 
forms. One-button paper park lets you 
print single sheets without having to 
remove your fanfold paper. And the 
DMP 300 is even cooperative enough 
to load and position your letterheads. 


Plus, our CSF 300 sheet feeder is 


available for high-volume work. 


Tandy Printers: Because there is no better value-™ 


Don’t settle for less—the DMP 300 is 
the perfect complement to your PC. 


Send me more information 
on the Tandy DMP-300 


Mail to: Radio Shack, Dept. 90-A-84 
300 One Tandy Center, Fort Worth, TX 76102 


Name 


Company 
Address 
City 
ZIP 


State 


Radio Shaek 
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The Technology Store’ 


A DIVISION OF TANDY CORPORATION 


The NCR PC916SX has eight expan- 
sion slots. Two of these are filled, one with 
the processor board and one with the I/O 
board. That leaves open two 8-bit slots and 
four 16-bit slots. None of the 16-bit slots 
are high-speed. 

When you open the computer, you see 
one of the signs of NCR’s attention to qual- 
ity. On top of the drive bays are clips to 
hold the power cables and ground wires for 
extra drives. There’s also a covered plastic 
container with compartments holding 
mounting rails and screws. The system 
battery is a 6V lithium battery, another 
sign of quality. 

Because the processor for the computer 
is on an add-in card, NCR uses the same 
cabinet and backplane for its entire line of 
PCs, from an 80286 up to a full 32-bit 
80386 computer. Thus, someone who 
bought a 286 PC could purchase the 
386SX board and upgrade with a 15-min- 
ute installation process. People who buy 
the PC916SX can just as easily upgrade it 
to a full 386 machine. 

The memory arrangement on the pro- 
cessor card is one row (but two banks) of 
80-nanosecond 4-by-256-kilobit SIMM 
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chips. You can add 4MB of RAM to this 
board with a piggyback card. To reach 
16MB of RAM, or more, you would have 
to add at least one or two expansion memo- 
ry cards and take up slot space. The memo- 
ry is dynamic RAM, with no scheme for 
making it work faster; the NCR computer 
iS a One-wait-state machine. But the com- 
puter comes with disk cache software 
(Smartcache) that allows it to simulate the 
performance of a zero-wait-state machine 
for some of its operations. 

The computer comes with a VGA con- 
troller as part of its standard configuration. 
The monitor, however, is extra. You can 
get a VGA monochrome monitor for $255 
ora VGA monitor for $699. The screen on 
the VGA monitor we looked at measured 
11.5 inches diagonally, which is smaller 
than the typical monitor screen. The moni- 
tor itself was smaller than most—it stood 
only 11.25 inches high, and it was light- 
weight. The on/off, brightness, and con- 
trast controls are just behind the screen 
frame on the right side, which is less con- 
venient than having them on the front. 

The AT-style keyboard has a very nice 
feel to it. The keys have a good springy re- 


sponse, and the clicking sound is pleasant- 
ly muted. 

There is no question that the NCR 
PC916SX is a machine with quality manu- 
facture and good features. You have to bal- 
ance these pluses against its high cost, es- 
pecially when you consider that the base 
model’s many standard items prevent you 
from developing a moderate purchase 
strategy. When you add to this the comput- 
er’s weak performance compared to other 
SX machines, you have to do some very 
careful thinking before you pull out your 
credit card. 


NEC INFORMATION SYSTEMS INC. 


NEC PowerMate SX | 


by Henry Fersko-Weiss | 


The NEC PowerMate SX is a small-foot- 
print computer with a somewhat unusual 
interior, interesting standard features, and 
good expansion facilities. But it’s a costly 
implementation of SX technology with 
comparatively weak performance. 

To begin, the computer operates at an 
average of 15.2 MHz, even though the 
386SX processor runs at 16 MHz. Only 
one other SX computer in our review 
group, the NCR PC916SX, operated be- 
low 16 MHz—and it ran somewhat faster. 

On our two processor benchmark tests 
the PowerMate SX came in close to the 
bottom. Its memory performance was 
even worse. On the Conventional Memory 
test it had the second-slowest average 


The NEC PowerMate SX 
is acostly 
implementation of SX 


technology. 


read/write time, and its Extended Memory 
test time was the worst among all the com- 
puters. The PowerMate SX did better with 
the video tests, coming in somewhere in 
the middle of the pack. Its hard disk proved 
to be its best asset, scoring reasonably high 
on each test; it was the fastest of all on 
small records. But on the whole, the test 
results placed the PowerMate SX near the 
bottom of the pack. 


$33 MHz,386° 


Power One Step Further. 


When you buy the 33 MHz, AST Premium® 


386/33, you aren't just getting the fastest 
technology available in a desktop com- 
puter. You’re pune it AST style. 

Which means : 
that in keeping 
with the AST 386 
family tradition, 
we've packed 
several speed- 
enhancing features 
into the AST Premium 386/33. Such as 
zero wait-state cache, support for up to 
36 MB of memory, support for 80387 
and Weitek 3167 coprocessors, 16 ms 
hard drive access and more. 

As a result, you'll be able to tackle a 
broad range of performance-sensitive 
and power-hungry applications both in . 
single and multiuser environments, such 
as 3-D animation, geophysical simula- 


Landmark Software v. 1.1 benchmarks — a generalized index used to 
compare one machine to another. The higher the number, the better. 


tion, regression analysis, CAD/CAM 
and LAN file service. 

And like the rest of the AST 386 fam- 
ily, the AST Premium 386/33 is backed 

: by the same 
commitment to 
quality, indus- 
try-standard 
compatibility 
and support 
that makes 
AST a computer industry leader. 

Of course, if you don’t need quite so 
much power, AST offers several high- 
performance 386 and 386SX™ systems. 
Such asthe 25 MHz, AST Premium 386/25 
and the 20 MHz, AST Premium/386C for 
racing through technical and business 
applications. 

And for an affordable entry into 386- 
CPU computing, try our true 32-bit, cache- 
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— Fromleft to right: 
33 MHz, AST Premium 386/33 
25 MHz, AST Premium 386/25 
20 MHz, AST Premium/386C 
16 MHz. AST Premium 386/16 


16. MHz, AST Premium 
Workstation/386SX 


based 16 MHz AST Premium 386/16 and 
the small footprint AST Premium Work- 
station/386SX. 

For name-brand systems that provide 
unbeatable performance, step up to AST. 
For more information, call Compuserve 
at (416) 477-8087, or use our Bulletin 
Board Service Number (714) 852-1872. 


AST, AST logo and AST Premium registered trademarks AST Research, 
Inc. 80386 and 80386SX trademarks Intel Corp. All other product 
and brand names are trademarks and registered trademarks of their 
respective companies. Copyright © 1989 AST Research, Inc. All 
rights reserved. AST markets products worldwide — in Europe 
and the Middle East call 44 1 568 4350; inJapan call 81 3 818 0710; 
in the Far East call our Hong Kong office 852 5 806 4333; in 
Canada call 416 826-7514. 


ASI. 


RESEARCH INC. 


The Power Of Choice. 


When 30MB just won't do... 


Seagates ST251 Family 
of 40, 60 and SOMB drives 


If 30 megabytes just isn’t enough to satisfy 
your disc storage requirements, then Seagate's 
9.20 91251 family offers the capacity, performance 
and interface options you need for any operating 
environment. 

The cornerstone of our family is the best- 
selling ST251. Available in both ST412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
applications. 

For 50% more capacity, our ST277 features 
64MB of formatted storage, with the same access 
time options as the ST251. And for performance- 
driven, high-capacity applications, our 84MB 


The first name in disc drives 


51296 has a 28 msec access time and an SCSI 
interface. 

Kach drive in the family comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate's own line of controllers and adapters for 
the ST251 family. 

No matter which model you choose, you'll 
receive the same high quality and reliability that 
have made Seagate the first name in disc drives 
worldwide. For more information on the ST251 
family, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 


NEC PowerMate SX 

NEC Information Systems Inc., 1414 
Massachusetts Ave., Boxborough, MA 01719; 
(508) 264-8000. 

List Price: With 2MB RAM, 1.2MB 5'%-inch or 
1.44MB 3'inch floppy disk drive, DOS 3.3, 
Microsoft Windows/386, $2,899; with 42MB hard 
disk, VGA monitor, $4,949. 80387SX 
coprocessor, $799. 

In Short: The NEC PowerMate SX offers a lot of 
quality for a lot of money. Unfortunately, that 
quality extends to construction but not to 
performance, making the PowerMate SX a poor 
value. 
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A standard configuration comes with 
2MB of RAM, an ST-506/412 MFM flop- 
py/hard disk controller, a serial and a par- 
allel port, DOS 3.3, GW BASIC 3.2, and 
Microsoft Windows/386. This combina- 
tion costs $2,899. When you add in a NEC 
42MB hard disk and a VGA card and mon- 
itor, the system ends up costing $4,949, 


which makes it one of the most expensive 
SX computers we reviewed. 

The computer measures 6.3 by 16.5 by 
16.5 inches (HWD) and sports an unusual 
interior. Partly because of its compact size, 
there are only three drive bays—all acces- 
sible from the front panel. One of them 
will accept only a 34-inch drive format; it 
is positioned vertically alongside the other 
two bays, which take a 54-inch format. 
The small bay can be used for a 1.44MB 
floppy disk drive or a 32-inch hard disk. 
The model we tested had a 42MB hard 
disk in this bay. Because of the 3%-inch 
drive’s position and smaller size, it’s easy 
for you to get at the mbbon and power ca- 
bles that link it to the Western Digital con- 
troller. 

On the other side of the 5%-inch drive 
bays is a small board bolted to a metal 
bridge coming off the top frame of the 
bays. This little board holds the 80386SX 
chip and has a socket for the 80387SX 
math coprocessor. 

To the side of the drive bays are the 


LED lights. In addition to the power and 
hard disk lights, there is a light indicating 
when the machine is operating at 16 MHz. 
The on/off switch is on the right side to- 
ward the rear. 

There are six slots in the computer: four 
regular 16-bit slots, one proprietary high- 
speed 16-bit slot, and one 8-bit slot. The 
high-speed slot is dedicated to an expan- 
sion board that can hold up to 1OMB of 
high-speed memory. The system can have 
a total of 1OMB of RAM. The 2MB of 
memory on the motherboard comes in 80- 
nanosecond 1-megabit SIMM chips. The 
memory scheme is four-way interleaving; 
the computer operates at 0.6 wait states. 
You can designate up to IMB of memory 
for disk caching through Microsoft Win- 
dows/386, which helps with the operation- 
al efficiency of the system. 

The motherboard for the computer is 
manufactured by NEC and has VLSI chips 
on it, also manufactured by NEC. This 
control over the heart of the computer lets 
NEC maintain a high standard of quality. 
In addition to the PowerMate SX, NEC 
produces a PowerMate Portable SX with a 
gas plasma display (see the sidebar 
**386SX Power that Comes in a Lunch- 
box’’). 

The AT-style keyboard is just slightly 
bigger than similar keyboards; it’s 19 inch- 
es wide and 8.5 inches deep. The keys 
have a nice spring to them, as does the 
Spacebar, and the clicking sound is neither 
too loud nor too muted. 

NEC offers two monitors. The VGA 
monitor we received with our test system, 
the MultiSync I, has a screen that mea- 
sures 13.25 inches on the diagonal. It’s ca- 
pable of an 800 by 560 resolution. The 
monitor’s on/off switch and brightness and 
contrast controls are on the front, just un- 
der the screen frame. I found the range of 
the brightness control somewhat limited. 
Alongside these controls is a pull-down 
door revealing vertical and horizontal con- 
trols as well as switches for the text col- 
or—you can choose white, amber, or 
green. The other monitor choice is the 
MultiSync XL, which has a 20-inch screen 
and goes up to a 1,024 by 768 resolution. 

The PowerMate SX is a high-quality 
computer with welcome expansion facili- 
ties, and it comes with DOS 3.3 and Win- 
dows/386 as part of the standard configura- 
tion. These characteristics would be 
enticing if the price were lower or the per- 
formance much better. But as things are, 
this SX computer seems overpriced for 
what it delivers. 
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Not all the new 
386SX computers 
are bound to your 
desktop. If you’re 
looking fora 
luggable, NEC has 
the only entry 


currently on the market. | 


by John Dickinson 

NEC’s new 80386S X-powered Power- 
Mate Portable SX inspires ambiva- 
lence. It’s neither 386 fish nor 286 fowl 
in the PC performance arena. And, like 
all AC-only lunchpail-style portables, it 
isn’t really a desktop PC, and it isn’t so 
portable that you can use it in an air- 
plane or on your lap in a park. Its 
$6,595 price puts it squarely between 
286- and 386-powered transportable 
PCs. See what I mean? The PowerMate 
Portable SX may be the first entry in an 
entirely new class of PC, 386SX porta- 
bles, but it’s hard to know whether to 
laud it or pair it. 

Nevertheless, it’s an interesting 
transportable PC because it’s powered 
by Intel’s 16-/32-bit 80386SX chip— 
the central point of this roundup—and 
because that orange-colored, low-con- 
trast, gas-plasma display is driven by a 
Paradise Systems VGA chip, which 
yields crisp, high-resolution graphics. 
It even has decent gray. scaling for a 
plasma display. The combination 
makes Microsoft Windows/386 a 
smooth, reasonably affordable portable 
multitasking graphics system, and the 
PowerMate Portable SX will do well 
with OS/2 and Presentation Manager 
when NEC gets around to shipping Re- 
lease 1.1. 

The performance statistics are not at 
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386SX POWER THAT COMES IN A LUNCHBOX 


all startling and lie squarely between 
12-MHz 286-powered portables and 
their full-blown, 20-MHz, 386- 
powered brethren. For example, the 
NEC buzzes through the PC Labs 
80286 Instruction Mix benchmark test 
in 5.0 seconds, while Compaq’s 286- 
powered Portable III takes 6.04 sec- 
onds and the Portable 386 3.29 sec- 
onds. Other statistics read about the 
same, although the gas-plasma VGA 
screen is faster than the competition, as 
is the 42MB 24-millisecond hard disk. 
Luggability is not great. Weighing 
in at a healthy 21% pounds, the Power- 
Mate SX’s saving grace is a huge, well- 
designed, and padded handle that 
makes it easy to pick up and carry. Un- 
fortunately, the handle doesn’t make 
the Portable SX any lighter. Nor does 
the optional oversized, overweight, 
padded case, which is only handy if 
you're planning on being in the rain a 
lot or want to carry lots of manuals and 


accessories, such as mice or hand scan- © 


ners. 
On the other hand, the PowerMate 
SX keyboard folds nicely in and over 
the screen for carrying, and the coiled 
cord lets you position it to your liking. 
At 12 by 16 by 8 inches (HWD), this 
unit is not as small as Compaq Comput- 
er Corp. or Dolch Computer Systems 
transportables, but the PowerMate SX 
is easy to handle, and the tiltable screen 
is nearly full-sized (at 101% inches diag- 
onal) and has a normal aspect ratio. 
The new NEC also has three full- 
length 16-bit slots that are easy to reach 
through a hatch in the top of the unit’s 
cabinet. Three is plenty for this trans- 
portable, because it comes with a serial 
port, a parallel port, and the VGA sys- 
tem already on the motherboard. In- 
stalling options is a snap, and it took 
less time to install Logitech’s new bus 
mouse than it would in any desktop PC. 
Also on the motherboard is a stan- 
dard 2MB of 80-nanosecond RAM. 
The RAM is on its own bus and can be 
supplemented by NEC-manufactured 
daughterboards in 2MB increments for 
a total of up to LOMB. Prices for the ex- 
tra memory start at $1,495 for the 2MB 


daughterboard. The least-expensive 
1OMB configuration requires a 4MB 
daughterboard and a 4MB attachment 
board for a total cost of $5,790. Other 
NEC-supplied options include an 
80387SX math coprocessor and a 
1 ,200-bit-per-second internal modem 
card. | 

You can attach any VGA or compat- 
ible multiscanning monitor to a stan- 
dard analog connector if you plan to use 
the PowerMate SX at your home base 
for a while. While you’re home, you 
can also attach a standard 101-key key- 
board and type with a bit more comfort 
than the rattly NEC-supplied portable 
keyboard affords. 

So what’s the point of the Power- 
Mate Portable SX? It gives you porta- 
ble 386 power at a price right between 
286-powered and full-scale 386- 
powered portables. In other words, its 
function in the luggable PC market par- 
allels its function in the desktop 386SX 
market. We’re still waiting for the first 
battery-operated SX laptop to prove 
the point of the 386SX’s low-power, 
compact-sized CMOS flat-pack tech- 
nology. But in the meantime, the 
PowerMate Portable SX will give you 
well-built, 386SX-powered luggable 
computing. Es 


John Dickinson is PC Magazine’ s exec- 
utive editor of West Coast operations. 


NEC PowerMate Portable SX. NEC 
Information Systems Inc., 1414 

Massachusetts Ave., Boxborough, MA 3 a. 
01719-9988; (508) 264- 8000. List Price: 

With 2MB RAM, 42MB hard disk, $6,595. 

2MB RAM upgrade, $1,495; 80387SX 
coprocessor, $799; 1,200-bit- per -second 
internal modem, $395. 
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Installing NetWare Is as Easy as 
Taking a Drive Out of a Box... 


Novell chose CORE to be the 
first disk drive manufacturer to pre-load NetWare on its 
high-performance 90 to 650 MB drives. CORE and 
Novell engineers work together to ensure the optimal 
performance and compatibility of your network. 


Pre-loaded NetWare simplifies 
network installation. You install one diskette instead of 
the usual 38, and there’s no need to run COMPSURF. 
Get your LAN operational in hours, not days. 


Now you can enjoy one-stop 
shopping for high-performance 
networking hardware and NetWare 
software solutions. We also give 
you full technical support for both 
Novell NetWare and CORE 
hardware through our National 
Support Center. 


In 
addition to hard disk drives, you can 


also buy 386 file servers and LAN subsystems with 
pre-loaded NetWare. Then complete your network with 
our workstations, tape backup systems, and AT-bus or 
MCA controllers. ) 


CORE’s reputation for 
quality and reliability is backed up by an unprecedented 
3-year drive warranty and 50,000-hour MTBF. Rest 
assured that your network will run smoothly with mini- 
mized down time. 


For more information, call CORE today. 


Northeast Region: 
201/348 - 3330 


Central Region: Southern Region: 
312/439 - 0511 407/997 - 6055 


International Sales: Fax: 
407/997 - 6044 407/997 - 6009 


CORE 


INTERNATIONAL 
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Western Region: 
213/312 - 8130 


SPEAR TECHNOLOGY INC. 


Spear 386/16SX 


by Henry Fersko-Weiss 


The Spear 386/16SX computer comes in 
just about any configuration you could ask 
for, at a price that makes it one of the best 
buys around. The standard, stripped-down 
configuration is only $1,659, and with 
VGA graphics and a 44MB hard disk it 
costs only $2,899. Add to this the good 
processor performance, plus on-site ser- 
vice for only $45, and you have a very at- 
tractive system. 

The Spear’s case is somewhat smaller 
than a traditional IBM AT. It measures 
only 6.25 by 17 by 16.5 inches (HWD). 
The front panel allows access to two of the 
three half-height drive bays, all stacked on 
the right side. You can get a large-chassis 
model of the computer—for $30 
more—with five drive bays. That model 
plumps out to 21.2 inches wide and stands 
almost half an inch taller than the standard 
version. Right next to the drive bays on the 
front is a pull-down door that protects the 
reset and speaker on/off buttons. Having 
the reset button in a covered compartment 
is a good idea—you can’t hit it by acci- 
dent. On the other side of this compart- 
ment is the lock and the LED lights. The 
bottom of the panel is used to vent the sys- 
tem’s innards. 

There isn’t much excess room inside 
the Spear because of its compact design. 
The ribbon cables connecting the hard and 
floppy disk drives to the controller are 
stuffed in between the drive bays and the 
200-watt power supply. In the model we 
tested, the controller, from Scientific Mi- 
cro Systems, used an ST-506/412 MFM 
interface. The hard disk was from Toshiba 
and formatted to 44.7MB with a 23-milli- 
second random access time. The hard disk 
choices are hardly limiting; they range 
from 20MB all the way up to a 600MB 
ESDI drive. The hard disk we tested cost 
$470, while a 160MB Micropolis costs 
$1,667 with the controller and the 600MB 
Maxtor costs $3,600 with the controller. 

The basic configuration for the Spear 
doesn’t include a hard disk, although it 
does include an MFM floppy/hard disk 
controller with 1:1 interleave. Also absent 
are a video controller and a monitor. For 
the $1,659 you get IMB of RAM, a 
1.2MB 5'%-inch floppy disk drive, a serial 
and a parallel port, an Enhanced-style key- 
board, and a clock/calendar. The proces- 
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sor runs at 16 MHz or 8 MHz, controlled 
by pressing Ctrl-Alt along with either the 
numeric Plus or Minus key. The keyboard 
has a somewhat flat, unresponsive feel; it 
makes very little sound when you type. 

The Spear comes with eight expansion 
slots. Two are 8-bit, four are 16-bit, and 
two are high-speed, proprietary 16-bit 
slots. The high-speed slots can be used for 
SMB memory expansion cards that will 
bring the total memory of the system up to 
18MB including the 2MB of RAM on the 
motherboard. Since the high-speed memo- 
ry cards run at 16 MHz like the processor, 
they have zero wait states. The mother- 
board RAM 1s arranged in two banks of 4- 
by-256-kilobit DIP chips that run at 80 
nanoseconds with zero wait states as well. 
Another bank of 1-by-256-kilobit chips are 
there for parity. The Spear uses a page- 
mode memory scheme. 

‘The motherboard used by Spear is a 
proprietary design by Everex. It uses one 
VLSI for the basic system logic. The 
80386SX processor is a square chip about 
the size of a thumbnail. The rest of the 


Spear 386/16SX 

Spear Technology Inc., 710A Landwehr Rad., 
Northbrook, IL 60062; (312) 480-7300. 

List Price: With 1MB RAM, 1.2MB 5%-inch 
floppy disk drive, $1,659; with 44MB hard disk, 
monochrome monitor, DOS 3.3, $2,343; with 
VGA monitor, $2,899. 

In Short: The Spear 386/16SX is very 
competitively priced and comes configured just 
about any way you want, with hard disk options 
up to 6OOMB. It’s highly expandable and sports 
better-than-average processor performance. An 
overall smart buy. 
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board is populated with discrete logic 
chips, not too spread out because of the 
smaller footprint of the machine. A socket 
for the 80387SX math coprocessor resides 
in the middle of the board next to the pro- 
cessor. 

Graphics is another matter of choice for 
the buyer. You can get a monochrome 
monitor for $79 or just about any other 


Hand-held computer, that is. 
In today’s fiercely competitive business climate, you can get a big edge over 
someone using a laptop or regular PC. 
A Datacomputer’™ gives you the ability to diagnose problems, place orders, 
evaluate competitive information, and get immediate access to home-office data 
no matter where you are. 
In fact, wherever you go you're not just one person. You’re a whole company. 
And it really doesn’t matter whether you're in sales, service, claims, research, 
whatever. Anywhere you wish you had a PC you can have a Datacomputer. 
Think of it as a PC that goes wherever you go. 
So imagine all the places you’d like to have the power of a PC. 
You may be surprised how much you'll like having your hand held. 


4 D National Datacomputer 
The Whole World in Your Hand. 
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900 Middlesex Turnpike, Billerica, MA 01821 (508) 663-7677, or (800) 346-1006, FAX (508) 667-1869. 
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“Giving the Customers What © 


They Want 


PENED WHEN WE 
DESIGN A PRINTER. 


paper path that’s straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 
As if that weren't enough, you asked for — And help us design our next printer 
and got—features like “paper parking; for 
automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and frais ww 
software you already have. 
For a free demonstration of the printer AMERICA 
you’ve always wanted, see your local ALPS uilt by popular demand. 


dealer. Or direct your questions, comments Allegro 24 is a trademark of ALPS Electric Co., Ltd. © 1988, ALPS America. 
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Avoid the ins and ou 
of other software packages 


Today's manager has to juggle dozens of different 
tasks. But dealing with the ins and outs of different soft- 
ware packages shouldnt have to be one of them. 

Now there's Framework III™ the one program that 
does everything a manager needs to do. 

Framework III is a tightly linked set of the six most 
often-used functions you'll find on a computer: word pro- 


i Ds iat database, outlining, graphics, and 


communications. 

You use the same easy-to-learn interface 
for all of them. So you can concentrate on 
=|) managing your business. Instead of manag- 
_ e-=) ing your software. 

i22)| For example, you can interrupt word pro- 
cessing to log on toa mainframe; get needed 
~~ data; jump intoa spreadsheet; use the data to 


ae a a graph; import a file from dBASE ® products, 


Lotus 12-3® or WordPerfect®; and insert it into your docu- 
ment. Without ever leaving the program. It’s that simple. 

And you wont have any trouble keeping track of it all, 
because Framework III lets you open as many windows 
as youd like to—simultaneously. 

There's even a version for local-area networks. Frame- 
work III LAN simplifies the job of coordinating your 
workgroup. You can use its built-in electronic mail to 


circulate memos. Or create 
complex documents that 
require input from several 
people. 

What does it all add up to? 
, A product that offers a more 
efficient way to organize your 
thoughts, analyze your informa- 
tion, and communicate your 
decisions. | 
Which is, when you think about 
it, a more efficient way to manage your business. 
Free Video. 

To get the complete picture of what Framework Il 
can do, just call 1-800-437-4329* ext. 3044, and we'll 
rush you a free videotape 
that explains it all. 

Framework III. It’s all the ae aaa 
software you'll ever need. oe C: 


ASHTON-TATE [ge © 


*In Colorado, call (303) 799-4900, ext. 3044. Trademark/ 
Owner: Framework III, dBASE, Ashton-Tate, Ashton-Tate 
logo/Ashton-Tate Corporation; Lotus 1-2-3/Lotus 
Development Corporation; WordPerfect/WordPerfect 
Corporation. © 1989 Ashton-Tate Corporation. 

All Rights Reserved. 


MEHS§ 1. BY ACTION TECHNOLOGIES 


Would you rather carry 
around six programs, or one? 
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PC Magazine Labs Benchmark Series 5.6 ~ 
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1. Save results 
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80386SX-BASED PCs 


Instruction Mix 

The Instruction Mix benchmark test 
times a series of tasks specific to the 
8088, 80286, or 80386 chip. Since 
this test shows how the CPU 
operates in the context of the bus, 
processor, system memory, and 
motherboard architecture, a faster 
time means better overall computer 
performance. 


Without Coprocessor — 


The Floating-Point Calculation 
Without Coprocessor benchmark 
test sets up a floating-point 
emulation program in RAM and then 
exercises the processor and tests 
RAM access speeds during floating- 
point calculations. 


Elapsed lime (seconds) _ 


The Conventional Memory 
benchmark test measures the read/ 
write speed of the first 640K of 
memory. Slower relative times can 
indicate the presence of memory 
wait states or memory chips rated 
at slower access speeds. 


_DOS File Access (Small R 


The DOS File Access (Small 

Records) benchmark test times disk 120.0 
throughput as a result of mechanical 

disk drive speed, hard disk controller 90.0 
function, and bus speed. The test is 
performed without software disk 60.0 
caching. Fast times are advantageous 

for programs that work with many 30.0 
short segments of data. 
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BENCHMARK TESTS: STANDARD BENCHMARK MACHINES 


DOS File Access (Large Records) Elapsed Time (seconds) 


The DOS File Access (Large Recoras) 60.0 
benchmark test times disk throughput as a 
result of mechanical disk drive speed, hard 
disk controller function, and bus speed. This 
test minimizes the effect of small hardware 
caches on disk subsystem performance. Itis 39-0 
performed without software disk caching. 

Fast times are advantageous when large 

files are loaded. 


45.0 


BIOS Disk Seek .. "Elapsed Time (milliseconds) 


The BIOS Disk Seek benchmark test 
measures mechanical track-to-track disk 
drive access times. Fast times are helpful 
with programs such as databases, which 
often store and must later find data in 
many separate places on a drive. 
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Elapsed Time (seconds) 


The DOS File Access (Large 

Records) benchmark test times disk WORST 
throughput as a result of mechanical 16.2 

disk drive speed, hard disk controller 

function, and bus speed. This test 12.0 

minimizes the effect of small hardware 

caches on disk subsystem perfor- 8.0 

mance. It is performed without software 

disk caching. Fast times are advan- 4.0 

tageous when large files are loaded. 


BIOS Disk Seek 


The BIOS Disk Seek benchmark 
test measures mechanical track-to- 
track disk drive access times. Fast 
times are helpful with programs 
such as databases, which often 
store and must later find data in many 
separate places on a drive. 
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Own Database Applications. 


NowAWhole New Class Of Users 


Can Create Their 


re not a programmer, 


) 


If you 
you can do more with Alpha 


T™ 


IV, 


Four’ than with dBASE 


DOr 


Q&A 


any other database program— 


» DataHase 


Paradox 


guaranteed or your money back. 


s because Alpha Four 


Phat 


eo w= 
S Ee ES op 
aos | eee 
ia oS 0: 
SQ 7HSe es oS 
Sere Sau 
oie = eo 
= Os 
Se RQ & Sp) 
sees ony s 
Se 2.2 = == 
eh os, Se 
ie Se 272 
ss, 44 Sy ND San 
Ser Os ce 
i 2o Sine SS 
CS D> ao tee ca CO 
De 1S cS — 
Asfse2ebsa 


an outline. 


ives you a re- 


Alpha Four g 
port writer (the most sophis- 


oe 


3 
aw 


Fetes 


icated ever developed for 
the PC), custom forms, data 


t 


data lookups, mail 


) 


dation 


i 


labels, form letters 
menus, and more 


val 


custom 


) 


Plus, Alpha 


V. 


tl 


les direc 


Pal 


Four uses (BASE 


20 aa 

oy ab) 
2a =e : 
ona RQ wWH 
S Oo VG Ve 
af Se ae 
2PEvE Es 
meee ee © 

Bow H ES 
eB) =o 
eases &oe2 

oSexood °C 
= Hep Sgr 
seeocgqes 
Sr os) ) 

Soa eee ae 
SweLEGSE 

© G4 

“BARB ESE 
Oo 
ALLSSESSE 


= 
cS 
aan 
& 
CO 
re 
— 
co) Ohare! 
= oH 
a 
BS 
eee) 
SOOO 
a 
ie cS 
a5 
LO 
xs WY 
io) 
>> 


3; 


evaluation copy or the name of 


your nearest dealer. (In Massa- 


462-2016.) 


And start taking things into 


your own hands 
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Choose this 


Everyone’s computing needs are unique. 
Which is why different people choose dif 
ferent solutions. And why so many diverse 
computing environments are being used 
today. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversify. 

Novell means freedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novell. Novell’s NetWaree 
operating system software supports a myrt- 
ad of computing environments. 

That means you have the freedom to net- 
work everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

_ The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


‘© 1988 Novell Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801)379-5900 


Watered, 


SS 


and you can choose all of these. 


functionality and system reliability available. Gold Novell Authorized Reseller, or call 
Plus you get the power to transparently con- —-1-800-LANKIND. 

nect to any of the more than two million 
users worldwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 

e freedom to choose. Exercise your 
freedom to choose the desktop environment 
that best meets your needs. Choose the 


\ 


For network solutions, 
networking power of NetWare. See your you should be seemg red. 
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The Direct to Screen benchmark test 
indicates the speed of the video 
adapter memory. Good scores 
indicate that information can get to 
the screen quickly, particularly for 
programs that avoid the computer's 
BIOS and go directly to the screen. 


The Video BIOS Routine Without 
Scrolling benchmark test measures 
how quickly the BIOS on the video 
adapter writes text data to the screen. 
Fast video writing helps with 
programs that show full or partial 
screens of data without scrolling the 
screen. 


The Video BIOS Routine with 
Scrolling benchmark test 
measures how fast the video 
adapter can scroll the screen, 
moving the display up one line at a 
time. Good performance is helpful 
for scrolling through word 
processing or spreadsheet files. 
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You thought youd have it 


made in 


e shade when 


You Get More With 
Harris’ 80C286. 


When you're 


looking for extra 
performance, ask 
for systems designed 
around our 80C 286. 

At 16 MHz, our 
80C286 can outperform 
the 80386SX by up to 
20% when running 
80286 code — the in- 
dustry’s largest base of 
installed software, DOS 
and OS/2 included. 


©1989, Harris Corporation 
386SxX is a trademark of Intel Corporation. 


Rc 


At 20 MHz, there’s no 
comparison — because 
there’s no 20 MHz 
80386SX. 

And 80€286 gives 
you a growth path for the 
future: a wide perfor- 
mance range. From 12.5 
MHz to 16 to 20 and on to 
20 MHz — so you can 
migrate simply and 
smoothly when you want 
added throughput. 

Another measure of 
performance is durability 
— running faster longer. 


The 80C286’s low-power 
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the 380SX. 
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‘ 
CMOS design assures Call 1-800-4-HARRIS, 
reliable, long-term high- Ext. 1277. In Canada: 


1-800-344-2444, 
Ext, 1272 


performance operation. 
With no overheating. No 
fans or heat sinks. 

So hang on to your 
software investment. Send 
for our technical informa- 
tion kit. It outlines all the 
80C286’s performance 
advantages, along with 
benchmarks for several top 
20 MHz PGs. For top per- 


formance and reduced 


What your vision of the 
future demands. Today. 


wl Ris 
LB semiconductToR 


HARRIS << “HCAS = GF INTERSIL 


system cost, look to the 
fastest 80286 yet — the 
Harris 80C286. 
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kverything OS/2 can do for you... 


OS/2 provides an optional 

Communications Manager 
OS/2™ includes a built-in which allows easy networking. 
graphical interface 
so it’s easy to use. 


OS/2 lets you keep two or more 
programs running at the same time, 
so you can do more. 


OS/2 lets you run your 
DOS programs plus hundreds 
of programs DOS can't. 


OO0F8896 


IBM Operating System/2™ 


Installation Diskette 


Version 1.10 © Copyright International Business 
Machines Corp. 1981, 1988 

Licensed Material - Program Property of IBM - OS 2, lets you take advantage 
All Rights Reserved 

© Copyright Microsoft Corp. 1981 - 1988 of 386 T™ ower. 

Note to US Government Users — RESTRICTED p . 

RIGHTS LEGEND — Use, duplication, or disclosure 

is subject to restrictions in GSA ADP Schedule 


OS/2 lets you run programs larger Contract with IBM Corp. 
than 640K, so you can use 
more powerful applications. 


OS/2 provides an optional 

Database Manager to make 
OS/2 lets you take full advantage managing information easy. 
of Micro Channel.” 


- This offer lets you do for less. 


Right now, when you choose OS/2, you can get from $100 
to $1,600 back on the kind of heavy duty memory that only 
OS/2 can handle. With this offer, the more memory you buy (up 
to 8Mb), the bigger your rebate. 

Plus you can get thousands of dollars in rebates on over 100 
different OS/2 programs. You can also get hundreds of dollars back 
on modems, accessory cards and hardware—all the things that 
help you do more work in less time with OS/2. 

So if you’re ready to move up to all the real advantages of 
OS/2, ask your IBM Authorized Dealer about these rebates today. 
To find the dealer nearest you call 1 800 IBM-2468, ext 128. 


OS/2. Operating System/2 and Micro Channel are trademarks, and IBM is a registered trademark of International Business Machines Corporation. 386 is a trademark of Intel. © IBM Corp. 1989. 


kind of monitor up to VGA. The system 
we tested had a Tatung CM-1496 VGA 
monitor that goes for $428. Its resolution is 
640 by 480, and amber, green, white-on- 
blue, or white-on-black text can be select- 
ed from the front. The contrast and bright- 
ness controls have a wide range of 
response. Unfortunately, they are not on 
the front of the monitor—you have to 
reach around to the left side toward the top. 
The on/off switch is on the other side in 
about the same position. 

The VGA card in our test model was an 
ATI Elan Plus 8-bit adapter with 512K of 
video memory; it cost $270. It came in 
very slow on our benchmark tests: Direct 
to Screen access took 5.49 seconds, for ex- 
ample. But Spear also carries the much 
faster Paradise 16-bit VGA card for $367. 

The Spear SX computer has a typical |- 
year warranty. Fulfillment of this warranty 
can be through the mail, or by on-site ser- 
vice from National Computer Services, at 
a cost of $45 for the whole year. The con- 
venience of this service is well worth the 
minimal fee. 

In addition to the options already men- 
tioned, Spear sells OS/2 or DOS, a number 
of tape backup units (as high as 125MB), 
modems, a 150-watt power supply, disk 
cache software, and more. With this wide 
selection of options, there is no such thing 
as a standard configuration—you can cus- 
tomize the computer to suit your needs. 
Given the excellent prices Spear offers, 
and the respectable performance of the 
processor, there are quite a few reasons to 
take a good look at this system. 


TUSSEY COMPUTER 
PRODUCTS LTD. 


Swan 386SX 


by Catherine D. Miller 


On the surface, Tussey’s Swan 386SX ap- 
pears more like an ugly duckling than a 
swan. Its cheap XT look and size—6.5 by 
21 by 16.5 inches (HWD)—makes it a 
rather ungainly addition to an already clut- 
tered desk. But at $2,349 for a mono- 
chrome system including an 80MB hard 
disk and DOS 3.3, the Swan 386SX starts 
to look more attractive. It’s one of the low- 
est-priced computers reviewed in this 
roundup. 

The front panel is adorned with a reset 
switch and power, disk, and turbo lights. 
The power switch is located on the right 


side in the rear. lhe Swan 3805.4 s 
XT/AT switchable keyboard has a pleas- 
ant clicky feel, with low keys that aren’t 
too close together. 

The inside of the Swan 386SX is roomy 
and for the most part nondescript. Three of 
its five 54-inch half-height drive bays are 
accessible from the front of the machine, 
with the power supply directly behind. 
Two 8-bit and six 16-bit slots line up along 
the rear of the machine. Next to the 200- 
watt Austec power supply are five cutouts 
(three 25-pin and two 9-pin) for the extra 
serial and parallel ports available on the 8- 
bit Swan AT Multi I/O card without block- 
ing a slot. The printer/port card, which in- 
cludes one parallel, one serial, and one 
game port, is included in the basic $1,499 
configuration. 

The Swan 386SX’s 16-bit Adaptec 
MFM controller card handles two floppy 
and two hard disk drives. A 1.2MB floppy 
disk drive from TEAC is included as stan- 
dard fare. The $2,937 machine we tested 
was equipped with a 80MB hard disk from 
Magnetic Peripherals. This drive’s per- 
formance in PC Labs’ benchmark tests 


was unremarkable at best. The Swan was 
one of the slowest machines tested with 
small records and was slightly above aver- 
age in handling large records. 

The Swan’s performance on our micro- 
processor and memory benchmarks was 
also disappointing. It consistently placed 
in the lower third of the machines tested. 

The Key Tronic system board makes 
use of the Chips and Technologies 386SX 


Swan 386SX 

Tussey Computer Products Ltd., 3075 Research 
Dr., State College, PA 16801; (800) 468-9044, 
(814) 234-2236. 

List Price: With 1MB RAM, 1.2MB 51-inch or 
1.44MB 3'-inch floppy disk drive, $1,499; with 
80MB hard disk, monochrome monitor, DOS 3.3, 
$2,349; with VGA monitor, $2,848; with 2MB 
RAM, $2,937. 

In Short: The Swan 386SxX is one of the largest, 
slowest, and cheapest machines reviewed in this 
386SX roundup. An excellent manual, helpful to 
new PC users as well as the more experienced, is 
the most attractive piece of this package. 
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AUGUST 1989 PC MAGAZINE 


COMPUTERS 


80386SX-BASED PCs 


THE BENCHMARK-TEST DEVELOPMENT PROCESS _ 


Release 5.0 of the PC 
Labs Benchmark 
Series wasn't 
created out of thin 
air. It took some of 
the market's top 


software programs to 


bring it into existence. 


by Salvatore P. Ricciardi 

Anyone who has developed a software 
product on a strict schedule knows that 
it’s achallenge. It requires careful plan- 
ning, a logical approach, and the right 
tools. Here at PC Labs we use the same 
tools that you do. In fact, in developing 
our latest release of the PC Labs Bench- 
mark Series we relied on a number of 
products to help us get the job done ac- 
curately and on time. 

For example, during the design pro- 
cess we used the program Dan Brick- 
lin’s Demo II to prototype the look and 
feel of the benchmark tests. We then 
gathered valuable feedback from the 
Labs and editorial staff based on this 
prototype. This process led to design 
decisions and changes, which we later 
incorporated into the final version. 
Thus we prevent having costly delays 


NEATSX chip set and 386 NEAT BIOS. 
Running at 16 MHz with zero wait states, 
the microprocessor speed is software- 
switchable down to 8 MHz. Bus speed 
tested out at 8 MHz at both microprocessor 
speeds. 

Sockets for SIMMs are inconveniently 
located under the lower left drive bay. If 
you do have a drive in this bay, as our test- 
ed model did, you’ll have to take it out to 
increase your system’s RAM. The system 
we reviewed included 2MB of 100-nano- 
second RAM in eight 256-kilobit SIMM 


PC MAGAZINE AUGUST 1989 


caused by an ever-changing spec. 


During development we came to 
rely upon a number of products. For in- 
stance, Source Print, from Powerline 
Software, helped us produce neatly in- 
dented and cross-referenced listings of 
our C language source code. Such list- 
ings are useful for following the flow of 
a program, and they helped us spot 
structural errors. 

IQ Engineering’s excellent Super 
Cartridge I let us print source code list- 
ings at 149 lines per page on our HP La- 
serJet Series Il printers using a very 
readable 5-point line-printer font. This 
cartridge helped us save a great deal of 
paper; better still, we were able to see 
much more at a glance than before. 

_ We used The Periscope Company’s 
Periscope I debugger to nail down 
tough assembler bugs, while C-scape, 
a product of the Oakland Group, pro- 

vided us with a foundation A our new 
user interface. 

Borland International’s Turbo De- 
bugger and language products enabled 
us to get our programs up and running 
quickly. Turbo Debugger’s use of the 
80386 virtual mode allowed us to run 
our benchmark tests in situations that 
would otherwise have been difficult, 
and its superior user interface helped us 
find the fast path to an answer without 
having to study cryptic commands. 

This all goes to show that we don’t 
just write about the tools of the 
trade—we actually use them. Indeed, 
the latest release of the PC Labs Bench- 
mark Series, Release 5.0, would not 
have been possible without this group 
of some of the industry’s best tools. mg 


packages. The sockets also accept 1-mega- 
bit SIMMs, bringing the total RAM on the 
motherboard up to 8MB. 

The SETUP utility has a handy feature 
allowing you to set up memory over 1MB 
as either extended memory, LIM EMS 
4.0, or a combination, making it easy to 
use the expanded memory capabilities of 
software packages such as WordPerfect or 
multitaking environments such as Micro- 
soft Windows/386 and DESQview. 

Our review unit included a NEC II 
monitor and Swan’s 8-bit VGA card. 


: The Periscope 
_ Peachtree St., 
30361; (Oe 7 
: _ List! Price: $ : 
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Based on Cirrus Logic’s VGA controller 
chip, this card includes an autosensing fea- 
ture that automatically configures itself for 
an 8- or 16-bit slot. Although the unit was 
shipped with the VGA card in an 8-bit slot, 
we tried putting the card in a 16-bit slot. Its 
performance on our video benchmark tests 
was unchanged. The Swan 386SX turned 
in disappointing performances in our three 
video benchmark tests—among the slow- 

est machines on each test. 
In addition to displaying 16 colors at the 
CONTINUES 
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“Out of 104 “For Overall Excellence.” 


machines from PC Magazine, May 30, 1989 


5§ companies oo PC Magazine recently reviewed and rated 104 
| '386 systems from 58 companies. 
for overal The eee = sg a ~ : 
6 every wnere. , Compaq plus Hewlett rackard, 
excellence inh AT&T, Tandy, NEC and more. It was the biggest 


2 = product review ever undertaken in our industry. 
both the 16 and Virtually every system in production was tested. 


na And who was the best? 
20MHz catego Out of all systems. Out of all companies. Only 


ries, we Selected | one was chosen For Overall Excellence. The one 
7ZEOS | { 7 selected? ZEOS International. 
hiema oe means ae acuperinadl for PC 
. ee agazine and virtually every other major com- 
tional S 336 puter publication too. ZEOS is their best choice. 


and 386 -)()” ZEOS is your best choice as well. 


PC Magazine, May 30,1989 | ZFEQOS The Choice is Clear 


IBM isa registered trademark of IBM Corporation, Compaq is a registered trademark of Compaq Computer Corporation, ZEOS is a registered trademark of ZEOS International, Ltd. 


LEOS 33054. 


ZEOS Smashes the ’386 


Your best reason 
yet to move up toa 
"386. Now you can 
own a complete 
ZEOS ’386SX 
16MHz hard drive 
system for less 
than comparable 
286 systems. 


The ZEOS 
386SX. ZEOS 
performance, 
quality and 
support. ZEOS 
value. The Choice 
is Clear. 


If you plan to buy 
a 16- or 20MHz 286 machine, 
think again. 

A fundamental change in 
computing is about to take place. 
Systems based on the 80286 
processor will be replaced by 
systems based on the 80386SX. 

As America’s premier manu- 
facturer of 80386 based systems, 
we've designed the new ZEOS 
3865X to provide everyone with 
a window to the future. A future 
of 386 speed and performance 
at a fraction of what you would 
expect to pay. 

And ZEOS knows ’386 sys- 
tems better than anyone. After all, 
PC Magazine chose ZEOS above 
97 other companies for “For Over- 
all Excellence’ in their recent 386 
Blockbuster issue. 

The new ZEOS 386SX simply 
runs circles around ’286 based 
machines. PC magazine noted 
that the ZEOS 16MHz 386SX 
compares “favorably with the 
20MHz ’286 machines reviewed 
in “The 80286: Unsafe at Higher 
Speeds?” (PC Magazine, De- 
cember 27, 1988). 

So forget those 16- and 20MHz 
286 machines forever. The ZEOS 
°3865.X-16 “blows ’em right out 


of the water.” As PC Magazine 
says, -3865.X-based machines 
are the right choice...” and the 
new ZEOS 3865S X is the right 
choice for you. 


30 Day Absolute Satisfaction 
Guarantee. One Full Year 
Limited Warranty. 

If a company believes in their 
product, they should stand Rock 
Solid behind it. That’s why your 
new ZEOS 386SX hard drive sys- 
tem includes our famous 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. 


24 Hour a Day Sales and Toll 
Free Technical Support! 

And talk about service! ZEOS 
is the only computer company in 
America standing by ready to 
help you Toll Free, 24 hours a day, 
365 days a year. Nobody supports 
their customers like ZEOS! 


Order your new ZEOS 386SX 
now with confidence. Your choice 
of ZEOS quality and performance 
is Guaranteed. Order now by 
calling 800-423-5891. 


All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. 


ZEOS is a publicly traded company; MPLS/St. 


Paul Local OTC. ©1989 ZEOS International, Ltd., 530 5th Avenue, N.W., St. Paul, MN 55112. 
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The New ZEOS 
386SX Hard Drive 


System. Below 
"286 Prices! 


Only $1,695 


The future is now! 


Why be left behind with yes- 
terday’s ‘286 technology? This 
fast new ZEOS 386SX system 
1s your high performance ticket 
to ‘386 computing power. It’s 
actually faster and yet less 
expensive than comparable 
‘286 systems. 


® 80386SX-16 CPU, 8/16MHz 
Dual Speed Keyboard Select- 
able. Reset/Turbo Buttons. 


#8 512K DRAM, expandable to 
a System Total of IMB. 


a Shadow RAM and EMS 
capability. 
8 fast 32MB Seagate 138R 


Hard Drive with autopark, 
L.2MB Teac floppy drive. 


# Ultva high speed Hard/ 
Floppy controller, 1:1 inter- 
leave, High Speed transfer. 


= Genuine Hercules® brand 
graphics controller. High-Res 


Amber Display with Tilt/ 
Swivel. 


a ZEOS/RS Enhanced 
Tactile/Click keyboard. 


@ 2 High Speed Senal Ports 
plus one Parallel and one 


Game Port. 


a 6-16, 2-8 bit expansion slots. 
80387SX support. 


a Rugged ZEOS space saver 
case. Security lock and LED 
indicators. 


8 Includes ZEOS 24 Hour a 
Day Toll Free Technical 
Support and Customer 
Satisfaction package. 


rder Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days 

a year. 


ZEOS’386 Systems 


Complete ZEOS 20MHz ’386 
System. 80MB SCSI Drive! 


Only $2995 


16MHz systems from $2295! 


The standard by which others 
are measured! Featuring 64K 
CACHE (twice that of most com- 
petitors) providing Zero- Wait 
State performance vastly superior 
to page/interleave memory 
schemes. Incredible Value. 


a High speed Zero- Watt 64K read 


and write-back SRAM CACHE. 


The fastest method known. 


& Genuine 32-bit Intel 80386- 
20MHz CPU. 


a IMB of Zero-Wait DRAM 
Expandable to IGMB. 


# Fast SOMB, 28ms SCSI 
Seagate Hard Drive, Teac® 
1.2MB Floppy Drive. 


a High speed HDD/FDD SCSI 
Host Adaptor with Software. 

= Genuine Hercules® brand 
graphics controller. High-Res 
Amber Display with Tilt/ 
Swivel. 


“For Overall 
Excellence... 


yy, 


PC Magazine, May 30 1989 


Performance Comparisons using PC Labs Benchmark Series 


Release 4: 


80386 Floating 
Instruction Point 


Calculation 


Conventional 


ae 


# 101 Key ZEOS Tactile/Click 
keyboard. 


a 2 High Speed Senal Ports plus 


one Parallel and one Game port. 


w 7-32, 6-16 and 1-8 bit slots. 


8 80387 math coprocessor support. 


a Rugged ZEOS 5-bay case. 
Including Secunty Lock and 
LED indicators. 


# Includes ZEOS 24 Hour a Day 
Toll Free Technical Support and 
Customer Satisfaction package. 


Options Galore: Including 14"' 
VGA, add only $595. And an in- 
credible selection of hard drives: 
SCSI RLL, ESDI or MFM and 
virtually any other add-on you 
could want! 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days a year. 


All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. ZEOS is a publicly traded company; MPLS/St. Paul Local OTC. 
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“Out of 104 machines from 

08 companies...For overall 
excellence we selected ZEOS 
International's 386-16 and 386-20” 
PC Magazine, May 30, 1989 


The Editors of PC Magazine 
came to this conclusion after in- 
vesting “25,000 hours of work by 
60 people testing and reviewing 104 
°386 PCs” The review was thorough 
and their conclusion specific. Simply, 
that out of all the manufacturers in 
the world, ZEOS offers you the very 
best ’386 Value. 

In all areas, ZEOS machines 
are top performers. With uncom- 
promising attention to quality and 
detail throughout. Not only do 
ZEOS systems themselves afford 
you the very best Values in com- 
puting today, they’re backed up by 
the strongest after sales support 
in the industry. 

At ZEOS we feel that if a 
company believes in-its products 
it should stand Rock Solid 
behind them. 


Free Technical Support 24 
Hours a day, seven days a week, 
365 days a year! At ZEOS, we 
believe in standing by our cus- 
tomers whenever they need us. 
Then add our 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. You’ve 
got the best. 

1 And when you order your ZEOS 
’386 you can have your pick from 
the industry’s broadest selection of 
options. As PC Magazine said, ZEOS 
offers “more options than even 
the most configuration hungry hound 
could possibly need? | 

Quality, Performance, Reliability 
and Support. Overall Excellence. 
That’s why ZEOS is PC Magazine's 
#1 choice. And that’s why ZEOS is 
your best choice as well. So pick out 
that dream machine today and 
order it now with confidence. Your 
choice of ZEOS excellence is Guar- 
anteed. Order now by calling 


That's why ZEOS offers Toll 800-423-0891 
Complete 25MHz ’386 = Genuine Hercules® brand 
. graphics controller. High-Res 
a 50MB Amber Display with Tilt/ Swivel 
Ne # BIOS and Video Shadow RAM 
plus EMS support. 
Only $3 995 ® ZEOS Tactile/Click keyboard. 

8 2 High Speed Senal Ports plus 
peri A Systems one Parallel and one Game port. 
vay : = 1-32, 6-16 and L8 bit slots. 
ZEOS 25MHz and 33MHz 


80386 systems are the fastest, 
most advanced available any- 
where. Government Computer 
News calls the ZEOS '386-33 
“arguably the fastest MS-DOS 
and OS/2 micro in the world.” 
Review after review, these ZEOS 
systems are selected as the best 
price/performance buys. A power 
users dream! 


a Ultra High speed Zero- Wait 


& 80387 math coprocessor support. 
a Rugged ZEOS 5-bay case. 
Security Lock, LED indicators. 


® Includes ZEOS 24 Hour a Day 
Toll Free Technical Support. 


Many options available: Including 
14" VGA, add only $595. Plus a 
large selection of SCSI, RLL, ESDI 
or MFM hard drives and more. 


Order Now Toll Free 


64K SRAM CACHE. S00) 473 580] 
a Genuine 32-bit Intel 386-25 Performance Comparisons using PC Labs Benchmark Series as rs 

or 383M Hz CPU. Release 4: 
a JMB of Zero-Waitt DRAM eon Pou Conventional 

Expandable to I6MB. Mix Calculation Memory __ 


a hast SOMB, 28ms SCSI 
Seagate Hard Dnive, Teac® 
1.2MB Floppy Drive. 

a High speed HDD/FDD SCSI 
Host Adaptor with Software. 


©1989 ZEOS International, Ltd., 530 5th Avenue, N.W., St. Paul, MN 55112. All product and company names are trademarks 


or registered trademarks of their respective holders. 
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Right Now. Guaranteed!* 


Yes, we can ship your new ZEOS® ’286 or 386 
today! We've built up an extra supply of the hottest 
selling computers in America. The celebrated 
ZEOS 286-12 and PC Magazine's Editor's Choice — 
the ultra fast ZEOS 386-16. 

Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero-Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they’re 
ready to ship. Right Now. 

Here's how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


Complete ZEOS 122MHz ’286 
with 32MB Hard Drive! 


Only $1,395 


For VGA color add $595 


FREE Shareware Disks Too! 
25 Software Programs Included 


Every system will include 5 ready 
to run Shareware programs on 
free disks. Included are 
programs for Word Processing, 
Spread Sheets, Educational, 
Financial, Business, Games and 


more. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 


Standard Features Include: 


8 80286-12 CPU, 6/12MHz 
Dual Speed keyboard/hara- 
ware selectable. Reset and 
Turbo buttons nght up front. 

= Zero-Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (16MB System 
Total). EMS Capability on board. 


Release 4: 
80286 
Instruction 


Performance Comparisons using PC Labs Benchmark Series 


Calculation 


Comput 


1. Your order must be received by IPM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz 
system or 386-16MHz system, either mono- 
chrome or VGA. Any other systems or upgrades 
are custom built and will take slightly longer. 


* Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it 
is ready. All systems are fully burned 1n and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Toll Free technical support and Express Parts 
Replacement are included too! 

This offer is good only as long as these pre-built 


# hast 32MB Seagate 138R 
Hard Drive with auto-park, 
1.2MB Floppy Drive. 


= Ultra high speed Hard/Floppy 
controller, 1:1 interleave, 800 
KB/sec transfer rate. 


a Genuine Hercules® (Yes, 
Hercules!) Brand graphics 
card. High-kes Amber Display 
with Tilt/Swivel Base. 


a ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel. 


e Serial and Parallel Printer 
Ports. 


® Clock/Calendar with Battery 
Backup. 


& 6-16 and 2-8 bit expansion slots. 
8 80287 support, up to 12 MHz. 


= Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 


Order Now Toll Free 


800-423-5891 


Floating 
Point Conventional 


Memory 


All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT are trademarks of IBM Corporation. 


ers Now! 


systems remain in stock; please give us a call to 
verity availability. This offer does not apply to other 
ZEOS systems or custom configurations. 


Immediate shipment is only part of the story. 


ZEOS builds Rock Solid computers. That's why we 
offer you our 30 Day Money Back Guarantee, Toll Free 
technical support and Full One Year Limited Warranty. 
Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastest in its class. It features 
true Zero-Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-16. The Editors of PC 
Magazine did. In fact they selected the ZEOS ’386 


Complete ZEOS 16MHz’386 
with 80MB 28ms SCSI Drive! 


Only $2,495 


For VGA color add $595 


Standard Features 
Include: 


a Genuine 32-bit 
Intel 80386- 
16MHz CPU. 
a High speed 
Zero-Wait 


e IMB of 
Zero-Wait DRAM Expandable 
to I6MB system total. 

= Fast 830MB, 28ms SCSI 
Seagate Hard Drive, L2MB 
Floppy Drive. 

a Ultva highspeed Hard/Floppy 
SCSI controller. 

a Genuine Hercules® Brand 
graphics card. High-Res Amber 
Display with Tilt/Swivel Base. 


80386 


Instruction Point 
Mix 


as Editor's Choice. And is it ever a screamer. As 

PC Magazine said, “This ZEOS 386-16 blows away 
every other computer...”” Another PC Magazine 
editor said “Don’t pass up the ZEOS... . solid con- 
struction, flexible design and escape-velocity 
performance make it a top flight choice’ 

PC Resource Magazine put it this way “ZEOS 
... provides quality comparable with the IBM or 
Compaq and does so for about 70% of the cost? 
Personal Computing simply says “The best value 
we've come across so far’ 

We couldn't have said it better ourselves. 

And these are the machines that we have ready to 
ship to you ight now. Rock solid block buster ZEOS 
machines with quality and performance that is, ina 
word, Guaranteed. Order now by calling 800-423-5891. 


a 101 Key ZEOS Tactile/Click 
keyboard. 


a High speed Serial and 
Parallel Ports. 


@ 1-32, 5-16 and 2-8 bit slots. 


® 80387 math co-processor 
support. 


a ZEOS 5-bay case with secunty 
lock and LED indicators. 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Espanol. 

ZEOS International, Ltd. 

530 5th Avenue, N.W. 

St. Paul, MN 55112 USA 


Performance Comparisons using PC Labs Benchmark Series 
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Floating ; 
Conventional 
Calculation Memory 


Deskpro is a trademark of Compaq Computer Corporation. Corporate leasing plans are available. ZEOS is a publicly traded company; MPLS/St. Paul Local OTC. © 1989 ZEOS International, Ltd. 
CIRCLE 721 ON READER SERVICE CARD 


\) Good Reasons _ 
JoBuy Hom ZEOS 


Effective July 

15, 1989, ZEOS 
\\ makes industry 

“4 history by 
launching 24 
Hour a day, 
Toll Free 
Technical 
and Sales 


Support. 
That’s right, ZEOS 
is now open to serve our 
customers 24 Hours a day, 365 

days a year! There is no other computer 
company in the world so dedicated to its 
customers. Now, no matter what time 
you need help, ZEOS will be there. Day 
or night. Toll Free. 

During the day there are perhaps 
thousands of computer companies ready 
to sell you a computer. Many offer tech- 
nical support if you are willing to pay for 
the call. And when they get tired, they 
turn off the lights and go home. Unfor- 
tunately, that may be just when you need 
their help. 

At ZEOS, we never sleep. Because 
somewhere out there, there might just 
be a customer who needs us. Even at 
3:30 A.M. 


All prices and specifications are subject to change without notice. Please call for curren 


tp 


It's comforting to know. As night 
encompasses your home or your office, 
your research lab or your classroom, 
away in St. Paul sits a small group of very 
qualified and dedicated people. They’re 
camped there, around the telephone. Just 
waiting for that small chance. The chance 
that you might be the one tonight who 
needs their help. 

Across the vast expanse of North 
America, whether you’re in Newfound- 
land or Hawaii, Florida or Alaska, or 
anywhere in between—ZEOS is there 
for you. Any time of the day or night. 
Any hour or day ofthe year. We're waiting 
to help. And you don’t even have to pay 
for the call. 


Reason #1 


“Overall Excellence? 


As PC Magazine said “Price is always a consid- 
eration. So are bench mark test results. But both 
factors can be deceiving, which is why we consider 
them in the context of other aspects that will make 
the difference months and years down the road” 

These are the attributes which PC Magazine 
used in awarding ZEOS the coveted Editor’s Choice, 
not once but three times thus far in 1989. And “Over- 
all Excellence’ are the very words PC Magazine used 
in comparing ZEOS systems to all others. 


ricing and warranty details. ZEOS is a publicly traded company; MPLS/St. Paul Local OTC. 


Reason #2 


Dazzling Performance. 


In their February 28th ’386 review, PC Magazine 
awarded ZEOS Editor’s Choice. “The ZEOS ’386 
blows away every other computer. ..a smart choice” 
is what they said. And in a recent review, Govern- 
ment Computer News said the ZEOS 33MHz’386 is 
“arguably the fastest MS-DOS and ’OS/2 micro in 
the world’ 

Dazzling Performance is built into every ZEOS 
system. It’s a key component of ZEOS Overall 
Excellence. 


Reason #3 


Exceptional Quality. 

PC Resource Magazine put it this way, “ZEOS... 
provides quality comparable with IBM or Compaq 
and does so for about 70% of the price’ ZEOS uses 
only the very best components. And every system 
is fully tested and burned-in right in our own labs. 


Reason #4 - 


Value. 


InfoWorld says, “We find the ZEOS ’386 an excel- 
lent value. Speed: Excellent. Compatibility: Excellent. 
Value: Excellent” Personal Computing said, “ZEOS 
...1S the best value we've come across. ..its per- 
formance is right up there with the slickest, most 
expensive PCs you can buy” 


Reason #5 


Warranties and Guarantees. 

ZEOS believes in its products. That’s why we 
offer each and every customer our 30 Day Absolute 
Satisfaction Money Back Guarantee, no questions 
asked. Plus, our One Full Year Limited Warranty 
and Express Parts Replacement Policy. Optional On 
Site Service is available too. Call for details. 


Reason #6 


24 Hour Toll Free Technical and 
Sales Support. 

At ZEOS, the customer is #1. That’s why we're 
open around the clock. For your convenience. If you 
buy a product from us we feel we should be there 
to help, 24 Hours a day. Our Help Lines are Toll Free 
too. Because you shouldn't have to pay for the call. 


Reason #7 


Experience. 

Almost unique in the mail order computer indus- 
try, ZEOS maintains its own chip level Research and 
Development staff. In addition to Systems Manu- 
facturing facility. : 


ZEOS has been involved in Research and 
Development since our incorporation back in 1981. 
Our strong and experienced Research, Manufacturing 
and Technical Staff translates into superior factory | 
direct computer systems for you. 


Reason #8 


A Sterling Reputation. 


In magazine after magazine and review after 
review ZEOS systems are sighted for Overall Excel- 
lence, for Excellent Value, as the Right Choice and 
so on. All of this is flattering but the most important 
thing is this: What do our customers think? Frankly, 
they love us. The system and the support. ‘That means 
more to us than anything. 


Reason #9 


Easy to Buy. 


ZEOS systems are easy to buy. You can pick up 
the phone any time of the day or night and order your 
new ZEOS computer. And we accept MasterCard, 
Visa, and Corporate Purchase Orders from Fortune 
1000 Companies, Colleges, Universities and Govern- 
ments. Complete Leasing Programs are available 
as well. 

And now the ZCARD! It’s your very own ZEOS 
Credit Card and you can apply today. With the ZCARD 
you can charge your ZEOS purchases and pay in 
easy monthly installments. It’s just like a Bank Card. 
Fill out and mail your ZCARD application now! 


Reason #10 


You’re Going to be Very Satisfied. 

When it comes right down to it, you’re going to 
be very satisfied with your new ZEOS system. Our 
goal is your complete satisfaction. And that’s our 
commitment to you. To quality. To performance. To 
reliability and support. To Value. We don’t just say it, 
we Guarantee 1t! 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD and COD 
Open 24 Hours a day, 365 Days a year. 


© 1989 ZEOS International, Ltd., 530 5th Avenue, N.W., St. Paul, MN 55112. All product and company names are trademarks or registered trademarks of their respective holders. 
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Apply For Your ZEOS Credit Card! 


Now you can apply for your own ZEOS Credit Card. 
It works just like a MasterCard or Visa for ZEOS purchases. 
Fill out your ZCARD Application and mail it today. 
We'll give you a call as soon as your credit line is established! 
Mail the completed application to: 
ZEOS International 
ZCARD Processing Center 
530 5th Avenue N.W., St. Paul, MN 55112 


Application And Agreement 


A married person may apply for 
individual credit. I am applying for 
(please check appropriate box): 

L] Joint Credit with another person. 
Complete entire application. 

LJ Individual Credit but rely on income 
or assets of another person as a basis 
for repaying the credit requested. 
Complete entire application. 

LC Individual Credit Complete sections “a” and “b” only. 


Please complete all appropriate sections, providing at least two 
years’ residence and employment history. This will enable your 
application to be processed as quickly as possible. If you are 
self-employed, please be sure to complete section “d” below. 


Notice to Wisconsin 
Applicants 
You must disclose your 
marital status: 


(1 married 
_] unmarried 
L] legally separated 


4 
e R d 
a. Your Personal Information [ins of Credit $ 


Your Name ____ssSs—sFeFesssSSS—S—OFeFessSS—COsFsFssSS—S—C—FsS—C—CSCS7 YT CTCé*éDate of Birth 


First Initial Last Mo. Day Yr. ° ° 9 ° 
pecan ae c. Joint Applicant’s Personal Information 
Street Apt. # City State Zip *If you are a married Wisconsin applicant, you must provide your spouse’s information below, 
Sigal Scare Waa ( ) even though your spouse may not be signing this contract. 
> a rr ee Cn Joint Applicant’ 
Date of Residence re oe Monthly PaymentS__ C) Buy CO Rent O Other First Initial Last 
Bear ee Date of Birth Social Security Number 
Previous Address Mo. Day Yr. 
Dates of Address 
Residence Street 


From 


Your Employer City State Zip 


(If self-employed, see rear panel.) Watch Resionces 2s ame Phone | ) 
Date of Employment ___________ Position Month Year 
Mo. Yu 
Employer 
Monthly Income a 5 Nets 
t 
a 2 Date of Employment ________ Position 
Employer’s Address Mo. Yr. 
Street 
Monthly Income 
Ca ee a ee a 8 com BF Gross $ Net $ 
t 
ity tate ip usiness Phone Biapko vere Aad 
Previous Employer______~>SSSESE—C—,—SC Ad ress Street 
Dates of Na a a eee ee ( : ) 
Employment = 7 City State Zip Business Phone 
oie i Insurance Option (Single CreditCare* O Joint CreditCare* 
Other Income ________.____+_+====++==SE—s*[ have received since (Date) 


Income from alimony, child support or separate maintenance payments need not be disclosed 


if you do not wish to have it considered as a basis for repaying this obligation. Complete this section only 


Minathilueae d. Self-Employed Information feyouarecelbemaploved: 


Gross $ Net $ 
Name and Address of Nearest Relative Not Living With You 


Business Name 


Business Address 


Relationship 


CO) Proprietorship 0 Corporation O Partnership Business Phone ( 


Include joint applicant’s information, 


b. Credit Information if joint account requested. 


Description of Business 


Bank Account CX) Checking OSavings 


Bank Name Your Position _____——S—CC—CCOW._: Ir Business Since 


Your annual income Business’ 
from business _________§___SESESSS——Cs annual income 
(gross) (net) 


Address 


Bank Account L) Checking DSavings 


You must provide at least one of the following: 
1. Business Bank 


( ) 


Telephone Personal Banker’s Name 


Bank Name 


Address 


Bank Loan 
Reference 


eae ame ges 2. Accountant’s Name 
Payment ____ Balance 
Bank Card { 
Reference Telephone 
Bank Name Address 3. Financial statement on business attached. 
CO) VISA QO Mastercard Payment _______ Ballance 
Other Credit e ® e 
Card Reference —_ Le e. CreditCare® Insurance Option 
ape BESS C) Yes, protect my revolving credit account with the CreditCare® Plan checked below: 
Payment —-—— = = Balance OQ Single CreditCare* O Joint CreditCare® 
Other Credit J understand that the CreditCare® coverage described herein is optional and not required to 
Refercacesesse a ee ee Payment... =. Balance obtain credit. Rates and conditions are shown in the CreditCare® Insurance Election. 


Agcount No, 2 mera) oe a Expires Buyer (Insured) 


Co-Buyer (Insured) 


Driver’s License No. State Expires 


(Life Only) 


| agree to the terms and conditions of this Retail Installment Charge Account and Credit Agreement (Form 1922 ZEOS) which are incorporated herein by reference. 
I read and received a copy of my Agreement before making any purchase under this account. 


NOTICE TO BUYER: (1) DO NOT SIGN THIS AGREEMENT BEFORE YOU READ IT OR IF ANY OF THE SPACES FOR AGREED TERMS ARE BLANK. (2) YOU ARE ENTITLED TO AN 
EXACT, COMPLETELY FILLED-IN COPY OF THIS AGREEMENT. KEEP IT TO PROTECT YOUR LEGAL RIGHTS. (3) FINANCE CHARGES NOT EXCEEDING THOSE PERMITTED BY LAW 
WILL BE CHARGED FROM MONTH TO MONTH. (4) YOU MAY PAY ALL OR ANY AMOUNT OWED IN ADVANCE AT ANY TIME WITHOUT PENALTY. (5) YOU MAY UNDER CERTAIN 
CIRCUMSTANCES REDEEM PROPERTY THAT IS REPOSSESSED OR REQUIRE RESALE OF SUCH PROPERTY. (6) THE SELLER MAY NOT ENTER YOUR PREMISES OR COMMIT ANY 
BREACH OF THE PEACE TO REPOSSESS PROPERTY. (7) YOU HAVE A RIGHT TO CANCEL PURCHASES THAT ARE SOLICITED IN PERSON BY SELLER. (8) THIS IS ACONSUMER 
CREDIT TRANSACTION. (9) MARRIED WISCONSIN APPLICANTS ACKNOWLEDGE RECEIPT OF THE “NOTICE TO MARRIED APPLICANTS” PROVIDED IN THE AGREEMENT. 


a Ue pa tae aw De ee, ee FOR MARRIED WISCONSIN APPLICANTS: I acknowledge that the obligation described 
herein is being incurred in the interest of my marriage or family. 


see eS ee 8 _ Date 


PS aa Se ee 2 Dai eee 
(EXC. AK, AR & HIO0) 


FOS 
Sellers Sismalnire 2 a ee ES Date 
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standard 640 by 480 resolution, the Swan 
VGA can display 16 colors in extended 
800 by 600 mode. The Swan VGA card in- 
cludes software drivers for Microsoft Win- 
dows/386, Lotus 1-2-3, Ventura Publish- 
er, GEM, and AutoCAD. It has both a 15- 
pin analog and a 9-pin digital connector. 

One of the most unusual and welcome 
features included with the Swan 386SX 
was a well-written and accessible user 
manual. Although that manual lacks an in- 
dex, the table of contents should guide any 
level of user to the information needed. 
The manual is not only informative about 
this machine, but will help newcomers un- 
derstand PC jargon. All terms are defined 
in a glossary, and the appendixes do a 
good job of covering the technical aspects 
of the machine. 

While the Swan 386SX is hefty and not 
much of a performer, it 1s solidly con- 
structed—and at a rock-bottom $1,499, 
the price is right. Helpful staff and an in- 
formative manual add to the Swan’s attrac- 
tiveness. 


Twinhead International better hope to sell 
a lot of computers if the company is look- 
ing to carpet its new 144,000-square-foot- 
factory in Taiwan, built to supplement the 
original facility operating at 120 percent. 
This rapidly growing corporation has 
U.S.-based offices in Silicon Valley and 
New Jersey. Twinhead sells products 
through a network of OEMs and distribu- 
tors. It offers a new and exciting approach 
to computer design in its 386SX machine, 
the Superset 490, and a refreshing promise 
of service and commitment to its custom- 
ers—all without costing those customers 
an arm and a leg. 

The Twinhead 386SX is a sturdy, com-, 
pact small-footprint model that inside and 
out resembles a sleek, well-trained athlete. 
The impressive organization of the Twin- 
head machine is carried over into the user- 
friendly documentation, which provides 
elaborate diagrams and color photographs 
as well as straightforward explanations 
about every aspect of the machine. Its 
well-organized format allows the ad- 
vanced user to flip readily to any particular 


section that he or she might need. 

The Qtronix Enhanced keyboard offers 
a firm touch. The LED indicators are 
placed together in the upper right-hand 
corner. The Backslash key is located be- 
low and to the left of the Enter key—con- 
venient enough that you’re not contorting 
your hand to get to it, but out of the way so 
that you’re not forever hitting it by acci- 
dent. Other keyboards are available on re- 
quest. 

The Twinhead 386S X machine current- 
ly has an FCC-approved Class A rating, 
but a Class B rating is expected soon. The 
system comes configured with mouse, 
parallel, and serial ports, and a hard drive 
controller already built in. So while its four 
available slots (three 16-bit and one 8-bit) 
may at first seem limiting, all are basically 
free for add-ins. The space-saving expan- 
sion card is vertical, which cuts off a few 
inches in the overall width and depth of the 
machine. 

Twinhead has taken its own 286 moth- 
erboard, which uses a combination of dis- 
crete logic and surface-mount VLSI chips, 
and added a daughtercard with a Phoenix 
NEAT 286 Dual Mode BIOS that has a P9 
modification to support the 80386 CPU. 

The motherboard can hold up to SMB 


Vitae 


Twinhead Superset 490 

Twinhead Corp., 30 Chapin Road, Unit K, P.O. 
Box 702, Pinebrook, NJ 07058; (201) 808-1688. 
List Price: With 1MB RAM, 1.2MB 51-inch 
floppy disk drive, $1,699; with 40MB hard disk, 
VGA card, DOS 3.3, mouse, $2,999. 

In Short: Those attracted by innovation will 
experience love at first sight with the Twinhead 
Superset 490. Although not a speed demon, this 
machine's features and Twinhead’s commitment 
to customer service will help it to build a loyal 
following. 
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of 100-nanosecond SIMM chips and up to 
16MB more with an add-in card. In the 
Twinhead, shadow RAM is provided for 
both the video and the BIOS, with EMS 
4.0 support built into the motherboard. 
With IMB RAM, it is recommended to al- 
locate the customary 640K to DOS, 384K 
to shadow or extended memory. 

This 16-MHz computer runs at zero 
wait states and clocks a bus speed of 8 
MHz regardless of CPU speed. The Twin- 
head does not use interleaved memory (un- 
necessary at zero wait states) or a memory 
cache. The system unit features a 150-watt 
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For 
Quality 
Sake... 
Were 
introducing 
the Arche 


Trumph 
286. 


While some computer companies are content offering 
cheap technology and limited support, Arche™offers Quality 
Technology backed by Superior Support. 

The Triumph 286, like all Arche products, is made to exacting 
standards right here in the U.S.A. Since Arche assembles the 
Triumph 286 as a complete system, you're assured that every 
component, as well as the entire system, has passed a rigorous 
series of tests and inspections; including a two day burn-in 
at over 100 degrees—this assures you of the highest quality. 

Arche personal computer systems are backed by a 
knowledgeable, quality dealer group, telephone support, and 
our 2 year warranty, including Hard Drive—the best in the 
entire business. 

Computer publication experts and thousands of users 
nation-wide have recognized the Arche reputation for quality, 
compatibility and performance. Arche systems 
offer a list of standard features others just Made In The 
can't match. You simply can’t go wrong when 
you purchase an Arche system. 


Specifications/Arche Triumph 286 


= 80286 8/12 MHz, 0-Wait State = 2 Parallel, 2 Serial Ports 


= 512K to 1MB on Board, = Monochrome, Hercules 
16MB Total Compatible Adapter 


= 8()287 Coprocessor Socket = 14” HiRes (1,000 line), 
a 2/8-bit and 3 16/8-bit Flat Screen, Amber Monitor 


Expansion Slots = 150W Power Supply 
= Battery Backed Clock/ = MS-DOS, GW-BASIC, LIM/EMS 
Calendar = Complete 512K System $1,495 


# 1.2M/860K 5.25” Disk Drive 
and 720K/1.44M 3.5” = Complete IMB System $1,695 


= Enhanced 101 Keyboard 


ARCHE computer systems are avail- 
able exclusively at authorized 

ARCHE dealers. For the location YEAR 
nearest you, call 1-800-422-4672. ARCHE 


Our new TRIUMPH 286 and other ? : 


WARRANTY 
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Arche Technologies, Inc. Gace Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539 


Arche, Arche Logo, Triumph 286 are trademarks of Arche Technologies, Inc. 


© Arche Technologies, Inc. 1989. 


power supply, switchable from 115V to 
230V. 

Our tested unit came with Twinhead’s 
own hard disk controller, which is built 
onto the drive itself. With all its circuitry 
located on-board, the hard disk is sup- 
posed to offer a higher level of integration. 
Because Twinhead’s AT-Bus Interface re- 
quires only one processor, it also requires 
fewer chips, thereby cutting down on costs 
and improving performance. In addition, 
because the hard disk and controller exist 
as one, you can add the hard disk without 
taking up an expansion slot with a control- 
ler, and you’ re not forfeiting your option to 
daisy-chain on other drives. 

And now for something else complete- 
ly different, again from Twinhead: its own 
Magic Combo video graphics card and 
driver. The card is placed parallel to the 
motherboard, and by itself is able to emu- 
late color software on monochrome moni- 
tors. It can convert a 640- by 200-pixel col- 
or display into a 720 by 300 display in 16 
shades of gray. Supporting Hercules and 
Hercules Plus software, and ADA and 
CPA using a Twinhead-designed ASIA 
chip, the emulation is accomplished 
through hardware. But if you need VGA, 
don’t despair: all you need to do is add the 
VGA adapter, complete with a VGA fea- 
ture connector, which has no present use 
but allows you to maintain complete com- 
patibility with IBM. The monitor provided 
with our test unit was a VisualPro, which 
allows toggling back and forth between 
monochrome and color. 

Twinhead keeps its commitment to 
partnership with its competitive pricing. 
For $1,699 you get the ST-506 system 
with IMB RAM; 1.2MB floppy disk 
drive; one parallel, one serial, and one 
mouse port built in; an Enhanced key- 
board; the Magic Combo card; the AT bus 
controller; and a floppy disk drive control- 
ler. What Twinhead considers a fully con- 
figured system also includes a 40MB hard 
disk, a VGA video adapter, DOS, and a 
three-button mouse. Although these are 
the only hard disk options available from 
Twinhead, other hard disk options are 
available from the dealer. 

In the all-important 80386 Instruction 
Mix test, the Twinhead Superset 490 fin- 
ished respectably in the middle of the 
group. On the DOS File Access tests of 
both large and small records the Superset 
490 demonstrated average performance, 
making the benefit of the built-in controller 
questionable. 

Although it may not be the fastest kid 


COMPUTERS 


- 80386SX-BASED PCs 


EDITOR'SCHOICE _—i| 


on the block, the Twinhead is a well-con- 
structed, space-saving computer at an af- 
fordable price. So if you’re looking for a 
decent performer backed by lots of support 
and service, check this one out. 


ZE0S INTERNATIONAL L LTD. 


The 386SX Mineas ‘con eee: ihe ie 
386-16/SX, is another well-designed yet 
inexpensive machine in the Zeos family of 
affordable performers. At just $2,392 fora 
monochrome system with IMB RAM, a 
65MB hard disk, and DOS, the Zeos gives 
you good 386 performance for a good 286 
price. 

In fact, Zeos sells a similarly equipped 
16-MHz 286 system for only $150 less. 
The list price for the basic configuration of 
each is the same: $1,895. For both systems 
this price includes a 32MB hard disk with 
monochrome graphics and monitor. Oddly 
enough, the 16-MHz 286 is shipped with 
IMB RAM, while the 386SX is shipped 
with only 512K RAM. The beauty of the 
80386SX chip is its true protected-mode 
multitasking capabilities, and multitasking 
software making use of these capabilities 
requires lots of RAM. 

Turbo and reset buttons grace the front 
panel of a good-looking downsized case (6 
by 17 by 16.5 inches, HWD). You can 
also switch the speed of the microproces- 
sor down to 8 MHz with a software com- 
mand. LED indicators for power, disk, 
and turbo mode are readily accessible on 
the front panel. The power switch is found 
on the right side, in the rear. 

The keyboard has a good clicky feel. 
The keys are high and well spaced, making 
the keyboard pleasant to type on. 

Enclosed in the case are three half- 
height drive bays. A 230-watt power sup- 
ply from Teco with four AA alkaline bat- 
teries strapped to its side resides behind the 
drive bays. All Zeos models, including our 
review unit, are shipped with a fast Sea- 
gate 32MB hard disk rated at 28 millisec- 
onds—unless you specifically request an- 
other of the nine Seagate and Wren drives 
available through Zeos. This drive came in 
fourth on both DOS File Access tests. 

The Zeos standard Adaptec RLL con- 
troller card can handle two floppy and two 
hard disk drives. The 1.2MB 5%-inch 
floppy disk drive included with our review 


displays. Your a 
n your desktop: E\ 
cut down on width b 


| _be of secondary importan 
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unit was from TEAC; Mitsubishi drives 
are also available. 

Six 16-bit and two 8-bit expansion slots 
grace the system board. The motherboard, 
designed by Progressive, is set up so that 
the four banks of SIMM connectors are not 
hidden under drive bays and are easily ac- 
cessible. Since only 512K RAM is stan- 
dard, you may want to upgrade the system 
RAM. 

Our evaluation unit came equipped 
with IMB 100-nanosecond DRAM on the 
system board, occupying two SIMM 
banks. The Zeos 386-16/SX can handle 
8MB RAM on the motherboard and the 
full 16MB that the 80386SX supports. It 
uses paged/interleaved memory, which 
switches between banks and allows the 
processor to access several banks sequen- 
tially. In addition, it turned in good per- 
formance times on our Conventional 
Memory benchmark test, settling comfort- 
ably in the top half of the pack. 

The 80386SX microprocessor is sur- 
face-mounted between the expansion slots 
and the SIMM connectors. It requires 
IMB RAM to run at 16 MHz with no wait 
states. The system we reviewed came 


Zeos 386-16/SX 

Zeos International Ltd., 530 Fifth Ave. NW 
#1000, St. Paul, MN 55112; (800) 423-5891, 
(612) 633-4591. 

List Price: With 512K RAM, 32MB hard disk, 
1.2MB 5%-inch floppy disk drive, monochrome 
monitor, $1,895; with 1MB RAM, 65MB hard disk, 
DOS 3.0, $2,392; with VGA monitor, $3,087; with 
32MB hard disk, 80387SX coprocessor, DOS 
4.01, $3,532. 

In Short: The Zeos 386-16/SX is a well-designed 
and inexpensive small-footprint 386SX computer. 
Although not one of the fastest 386SX machines 
tested, it turned in solid performance times on all 
our benchmark tests. 
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equipped with an 80387SX math co- 
processor in the nearby socket. Although 
Zeos placed in the top half in our Instruc- 
tion Mix benchmark test, which measures 
processor speed, its performance on Float- 
ing-Point Calculation fell into the bottom 
half of the group. The Chips and Technol- 
ogies 386SX NEATSX chip set supports 
the processor. 

Of the six systems equipped with co- 
processors, this machine’s coprocessor- 
dependent times were the worst. The Zeos 
386-16/SX was the only system in this ear- 
ly roundup of 386SX computers to incor- 
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porate a BIOS designed specifically to 
work with the 80386SX chip—the Pro- 
386SX BIOS. 

An 8-bit 286 I/O card supporting two 
serial, one parallel, and one game port is 
standard Zeos fare. You get one serial and 
one parallel port with any system, but to 
increase your system port capacity you'll 
have to take a slot. 

Our evaluation unit included a Paradise 
VGA Plus 16 card and Tatung’s Model 
CM-1496 monitor. The Paradise VGA 
card features 16-bit autosensing, meaning 
that it analyzes the bus timing and will 
work in either an 8-bit or a 16-bit slot. 
When placed in a 16-bit slot, as it was 
here, it will take advantage of 16-bit BIOS 
and improve performance significantly. 
The card supports extended VGA resolu- 
tion, which includes displaying 800 by 600 
pixels in 16 colors. 

PC Labs’ video benchmark tests were 
run without loading special drivers to take 
advantage of video shadow RAM. Zeos’s 
video performances were generally some- 
where in the middle of the pack, but they 


would have been improved had this driver 
been loaded. 

A separate setup manual includes some 
technical information and details each step 
of getting the Zeos 386-16/SX ready for 
work. It also includes a diagram of the sys- 
tem board and a small troubleshooting sec- 
tion. The brief system manual designed for 
the new computer user includes a table of 
contents, glossary, and index, but few 
technical details. 

The Zeos 386-16/SX offers a solid 
price/performance ratio in an attractive 
package. The main limitation is the base 
system’s 512K RAM. But if you want a 
monochrome system with a reasonably 
fast 32MB hard disk and 386 multitasking 
capabilities, the $1,895 price tag is hard to 
beat. fg 


Henry Fersko-Weiss is a frequent contrib- 
utor to PC Magazine. Susan L. Hayes is an 
editorial assistant at PC Magazine. Cath- 
erine D. Miller is a staff writer at PC Mag- 
azine. Salvatore P. Ricciardi is a senior 
programmer at PC Labs. 
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DESKTOP PRESENTATIONS 
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® Communication B Flexibility ® Retention 
= Compatibility ® Sharing Info R Feedback 


Presentation Team °50 Rebate Offer. 


It's simply amazing. Without a lot of expensive hardware or hours of learning time, you can produce 
high-quality, high-impact presentations for your business. How? With GEM? Presentation Team™ 
Our fast-performing software makes the most complex text charts as easy as pie. Even detailed 
drawings, organization charts and map graphs created on color transparencies and high-resolution 
slides are a snap. Poo oo ee a ee ee ee ae = 
In just minutes, you’ll be up to speed on your | 

own PC. You can start Presentation Team from , 
either GEM or Windows. Time-saving advantages | 
like WYSIWYG let you see changes instantly, | 
right on the screen. Plus wordchart templates, an . 
assortment of clip art and a mouse interface | 
make your job a breeze. | Name 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


To receive your U.S. $50 rebate, purchase Presentation Team from your local dealer 
on or after May 22, 1989 and mail this original coupon along with a copy of your 
sales receipt and original registration card to: Digital Research Inc.; Attn: Rebate 
Offer; P.O. Box DRI; Monterey, CA 93942. Receipt must specify the purchase date, 
the name of the product purchased and the name of your dealer. Offer limited to 
one rebate per coupon. 


Rebate requests must be postmarked by August 31, 1989. Not redeemable in store. 


What more can we offer? How about a *50 
rebate? Just send us your proof of purchase with 
your registration card and the coupon below, 
and we'll send you a rebate check for *50. That’s 
Presentation Team. For high-performance graph- 
ics, you'll find us very easy to get along with. bited. ed 

For more information, in the U.S. call 1-800- Een penal Gres Diedie eliow 6-4 
443-4200 and in Canada call 1-416-360-5316. emi ee 


Company 


Address 


Offer is good on U.S. and Canadian product 
only and is good only in those states in the 
U.S. and those provinces in Canada where 
it is not prohibited, taxed or restricted by 


Toa 


From [0 DIGITAL RESEARCH" 


Car graphic Copyright © 1987 Neville Computer Graphics, London, England. GEM, Digital Research and the Digital Research logo are registered trademarks 
and Presentation Team is a trademark of Digital Research Inc. Copyright © 1989, Digital Research Inc. All rights reserved. 
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EDITOR'S CHOICE 
Data World Data 386-16 &@ 
February 28, 1989 


|The Dataworld offers a 16-bit 
I video system with a top-quality 
|} NEC Multisyncll monitor and 


EDITOR'S CHOICE fF 
Data World Data 386-25 
May 30, 1989 


“The Dataworld Data 
386-20 minitower 


Exim | SYSTEMS BUILT WITH 
QUALITY AND CARE. 


| October 11, 1988 


“The Portacomp Il is a value 
leader with fast memory, a fast 


| Dataworld’s 
i DATA 386-20 
and DATA 386- 


At Dataworld, we know there’s no 


i | : an exceptionally fast disk-drive M AG AZINE drive controller and a terrific 

aera : [MAGAZINE and Data 386 full controller for an impressive ——-—=——= keyboard... Marvelously cheap substitute for quality. Every part, 

‘ : size tower are good combination of value and powerful alternative... ; : g 
we categories values and first-rate performance... from a vendor outperformed the other 286's. every circuit, every peripheral we use 
or speed and tformers from with an increasing reputation (Oct. 11, 1988) : . ee 
Suality eons ae for quality.” (Feb, 28, 1989), is one of the finest products in its 
construction. ” order firm... 16 fee system. class. 
(May 30, 1989) 


DATA 386-20° 
STANDARD CONFIGURATION 


@ jntel 80386- 20 micro- 
processor 


® 1MB base mermory 
RAM, expandabie to 16MB of 
32-bit memory 

@ 64K of 4-way associated, 
25ns static RAM cache 


@ Socket for Intel 80387 
numeric coprocessor 


® 1 32-bit, 1 6-bit and 6 16-bit slots 
® Dual hard/floppy controller 
e 
© 


1.2MB 5.25” floppy drive 
Enhanced 101-key “Click” 
- touch keyboard 


@ 1 parallel and 2 serial ports 


® 230W power supply 
AVAILABLE OPTIONS 


@ Full-size vertical case 
or mini-tower case 
@ RAM upgrade to 2-, 4-, 8-, 
42-, or 16-MB using DIPs and/or 
SIMMs 
@ Numeric coprocessors: 80387 
or Weitek 
® 40MB to 300MB hard drives 
in MFM, RLL, ESDI, or SCSI 


Interfaces 


@ 40MB - 120MB tape backup 
drive 

® Available in standard 
monochrome 
(720x348, amber), standard VGA 
(640x480, color) or extended VGA 
(800x600 up to 1024x768, color) 

® 1.44MB 3.5" diskette drive 


Drive Standard Standard EAenced 
Configuration Mono- VGA 


44MB, 25ms 
MFM 

66MB, 25ms 
RLL 

140MB, 22ms 


ESO! 
300MB, 16ms 
ESDI 


1.2MB 5.25° floppy drive 
Enhanced 101- -key “Cli oe 
touch keyboard © oe 
@ 1 parallel and 2 serial ports, 
@ 230W power suppl - 


AVAILABLE OPTIONS 


@ FUll-size vertical case 

@ RAM upgrade to 2-, 4., 8-, 
12-,or 16MB 

@ Numeric coprocessor, 80387 or 
Weitek 

@ 40MB to 300MB hard drives with 
MFM, RLL, ESDI, or SCSI interface 

® 40MB-120MB tape backup drives 

@ Available in standard 
monochrome (720x348, amber), 
standard VGA (640x480, color), 
or extended VGA (800x600 up to 


1024x768, color). 
@ 1.44MB 3.5” diskette drive 


Standard Standard Extended 
Mono- A NGA 


AVAILABLE OPTIONS - 

@ Full- “size vertical Case ae 
ormini-towercase 

@ RAM upgrade toe-, 4-,8-, 
12-, or 16-MB > 

° Numeric coprocessor: 80387. 


@ 40MB to 300 MB hard drives with 
MFM, RLL, ESDI, or SCSI Interface — 
© 40MB - 120MB tape backup drives | 


® Available i in standard 
monochrome : 
(720x348, amber), standard VGA 
(640x480, color), or extended VGA 
(800x600 up to 1024x768, color) 

@ 1.44MB 3.5” diskette drive 


Standard Standard enced 
VGA 


VAILABLE OPTIONS _ 


1 parallel and 2 serial port 
9-pin external monitor — 
utput port oe 
150W power supply — 


_@ EGA gas plasma display. 
_ @ Memory expansion to 640K, 


1MB, 2MB, or 4MB 


~@ 40 - 150MB hard drives with 


MFM, RLL, ESDI, or SCSI 
Interface 


e Numeric coprocessor: 80287 


® 2400B Internal or external 
modem 
@ Carrying case 


\'- 


IN CALIF. 213-695-3777 FAX. 213-695-7016 
3733 SAN GABRIEL RIVER PARKWAY, PICO RIVERA. CA 90660-1495 
pcANY WHERE Ill, ppANY WHERE are registered trademarks of Dynamic Microprocessor Associates. 
AT and VGA is registered trademark of International Business Machines Corp. 


1-800-736-3282 


We know that cutting corners only 
lessens reliability. You’ll find our 
systems work faster, more 
efficiently, and more reliably than 
comparable higher-priced systems. 
And since you buy factory-direct 
from Dataworld, you benefit from 
the most competitive prices 
available. 


CAN’T WAIT FOR A 
SERVICE TECHNICIAN? 
INTRODUCING 
DATAWORLD’S REMOTE 
DIAGNOSTIC SERVICE. 


With a Dataworld computer system, 
you may never have to wait for an 
on-site service technician again. This 
is because each system we sell comes 
with the “host” portion of 
pcANYWHEREIII ® (PC Magazine 
Editor’s Choice)--the most advanced 
remote software ever developed for a 
PC. With your phone line and 
modem, our technical staff can use 
pcANY WHERE ® to diagnose 
problems and provide solutions, 
thereby minimizing your downtime. 


OUR SYSTEMS WIN 
AWARDS. 
REPEATEDLY: 


Our 386/16, 386/20 and 386/25 
computers recently were awarded 
Editor’s Choice by PC Magazine and 
we received high marks from Byte 
magazine. Last October, our 
Portacomp II also received Editor’s 
Choice. Last July, our DATA-286 
turned in the highest performance 
figures among the systems reviewed. 


OUR WARRANTY IS YOUR 
GUARANTEE. 


Any system ordered from Dataworld 
includes a 30-day money back 
guarantee (shipping excluded) Our 
cofnmitment to quality and 
customer satisfaction has made 
Dataworld one of the most respected 
companies in the industry. 


Every Dataworld system also comes 
with a limited one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 


Prices are subject to change at any time. 
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E-MAIL, | 
The Handshake 


by Luisa Simone 


Through enhancements in rate structures, 
(elomay opelins, and ouline exten, public 
worthwhile goal of all—tfull interconnectivity 


among carriers—is finally within reach. 


ILLUSTRATION: JEANETTE ADAMS 


Say the words ‘‘electronic mail’’ and people will know ex- 
actly what you mean. Or will they? Certainly everyone un- 
derstands that electronic mail allows you to transmit mes- 
sages and other files to people down the hall or halfway 
around the world. And there’s no need to discuss its bene- 
fits, among which are near-instantaneous delivery and the 
elimination of conference calls. 

This basic description, however, can encompass any 
number of products or services. Public carriers like AT&T 
Mail, Western Union Telegraph’s EasyLink, and MCI 
Mail—which form the main focus of this article—have tra- 
ditionally catered to the individual subscriber. They resem- 
ble both the postal service and the phone company. Like a 
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post office, they maintain mailboxes for 
each individual user or business. As is the 
case with the phone company, all e-mail 
customers are listed in open directories. 

Electronic mail is also available as an 
ancillary service from information pro- 
viders like CompuServe or The Source. 
While most people subscribe to these for 
their extensive database offerings and the 
benefit of on-line conversations, each user 
is also automatically entitled to a private 
mailbox. 


INTRACORPORATE E-MAIL 
Companies like Dialcom and GE Quik- 
Comm have traditionally provided the 
means for intracorporate electronic com- 
munications. As with public e-mail ser- 
vices, all that’s needed for subscribers to 
access these services is a modem and com- 
munications software. Known as value- 
added networks, these companies distin- 
guish themselves with support and 
customization for large, even multination- 
al, corporations. 

Products like IBM PROFS, DEC AIl- 
in-1, Novell MHS, and DaVinci also fall 
under the general heading of e-mail. (See 


the sidebar ‘“‘Gateway Technology: So 


Near, Yet So Far.’’) These are not e-mail 
services per se, but software that provides 
internal messaging capabilities for main- 
frames, minis, or LANs. 

Viewed in such a linear manner, it may 
seem that there are some clear-cut distinc- 
tions among these various categories of e- 
mail. But the lines that separate them are 
becoming increasingly blurry. Gateway 
products make it possible to hook private, 
LAN-based e-mail systems into public car- 
riers. Corporate providers are changing 
their rate structures to entice individual 
customers to sign up. Information services 
are expanding their e-mail systems to rival 
the delivery options of the public carriers. 
Even MCI’s recent acquisition of a corpo- 
' rate e-mail service (RCA Mail from RCA 
Global Communications) points toward 
converging technology and increased 
competition. 

The competition is fierce for a very sim- 
ple reason. The size of the subscriber base 
remains the single most important consid- 
eration when choosing an electronic-mail 
system. E-mail services have (until recent- 
ly) been closed-circuit systems: they re- 
quired both correspondents to maintain 
mailboxes with the same carrier. In this 
sort of numbers game, potential customers 
asked two straightforward questions: 
Where do my business associates .sub- 


PC MAGAZINE AUGUST 1989 


scribe? And how many other contacts can I 
make by joining a particular service? 

In 1988, of the three public carriers re- 
viewed here, EasyLink, with 175,000 ac- 
tive mailboxes, outdistanced both MCI 
Mail (100,000) and AT&T Mail (40,000). 
Both MCI and AT&T, however, have giv- 
en their customers greater access by link- 
ing with other services. The long-standing 
proprietary link between MCI Mail and 


Potential e-mail users 
ask: Where do my 
business associates 
subscribe? And how 
many other contacts 
can | make through a 


particular service? 


CompuServe allows MCI subscribers to 
communicate with over 450,000 EasyPlex 
mailboxes. AT&T customers can now 
contact Dialcom’s 140,000 subscribers via 
the first domestic X.400 link. 


MESSAGING PROTOCOLS 
The X.400 protocol promises to someday 
make interconnectivity among e-mail ser- 
vices a reality, thus offering subscribers to 
any participating service a host of electron- 
ic contacts. The X.400 protocol basically 
governs the structure of the electronic en- 
velope in which a message metaphorically 
travels. Ratified by the CCITT (the French 
abbreviation for the International Tele- 
graph and Telephone Consultative Com- 
mittee) in 1984, X.400 was developed to 
provide a common way for all electronic- 
mail carriers to address messages. Theo- 
retically, any correctly addressed message 
would travel to its destination—between 
different carriers—without a hitch. 
Sending messages between carriers 
transparently is the first and most obvious 
benefit of X.400. Secondly, X.400 in- 
creases the ease with which vendors can 
transport binary data by separating the en- 
velope from the actual content of the mes- 
sage. The only criticism of X.400 is that it 


requires each message to be addressed 
thoroughly and exactly. 

But that last little problem could be 
solved by the X.500 protocol. Ratified by 
the CCITT just last year, X.500 is a set of 
technical specifications for what could be- 
come a global electronic telephone book. 
With a directory in place (one so large that 
it would necessarily reside on several dif- 
ferent networks), it would no longer be 
necessary to know the exact mailbox num- 
ber for each correspondent. Addressing 
electronic mail might become as simple as 
entering Someone’s name, company, and 
city. 

The X.500 protocol may require users 
to make some adjustments. Right now, 
when you are on-line, you immediately 
know when you have misaddressed a mes- 
sage. With X.500, users may have to get 
used to delayed feedback. Indeed, like pa- 
per mail (although still much faster), we 
may have to learn to live with ‘‘addressee 
unknown’’ error messages. 

This move toward interconnectivity has 
in large part been inspired—even insisted 
upon—by the customers, not the vendors, 
of electronic mail. The Aerospace Industry 
Association (AJA) is currently providing 
the impetus for a large pilot program that 
uses the X.400 protocol to connect just 
about every rival e-mail carrier in the U.S. 
The seeds planted with that pilot program 
are already starting to bear fruit. As we go 
to press with this issue, Dialcom and MCI 
have announced an X.400 link that should 
be live by the fourth quarter of 1989. Tel- 
enet, U.S. Sprint’s data communications 
company, also has gotten into the picture. 
A new X.400 link that connects its Tele- 
mail 400 messaging service, MCI Mail, 
and AT&T Mail, was expected to be oper- 
ating by early summer. 

One word of caution about the X.400 
bandwagon: although all of the carriers in- 
volved in the pilot program have an- 
nounced support of X.400, they still must 
work out the contractual revenue-sharing 
details for the messages that travel across 
systems. They also must either change the 
structure of their internal messages (to sep- 
arate the envelope from the body of the 
message) or translate back and forth be- 
tween their own formats and the X.400— 
format. In addition, the carriers must es- 
tablish physical links between their net- 
works. 


EXISTING ALTERNATIVES 
In the meantime, third-party vendors are 
offering translation services to those peo- 


connection to DASnet (D) as part of 


system appears awkward, it ensures 


_ your message to the proprietary formats 


| _—s COMMUNICATIONS. 
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CONNECTING E-MAIL SERVICES 


This simplified chart of interconnec- 
tions among services indicates the vari- 
ous types of connections and the bene- 
fits of each. First, proprietary links like 
the one between MCI Mail and Compu- 
Serve (A) allow subscribers of the ser- 
vices to communicate with one anoth- 
er. It is necessary, however, to know 
the exact mailbox ID of the person you 
wish to address. 

DASnet is a third-party clearing 
house for electronic messages. Anyone 
can be a DASnet client: smaller elec- 
tronic services like Connect provide a 


Electronic services 
with links to DASnet 
(e.g., Connect) 


their basic service. Businesses and even 
individuals can also subscribe to DAS- 
net if they also maintain a primary mail- 
box on another service. In turn, DAS- 
net ‘“‘subscribes’’ to most major 
carriers, including MCI Mail, AT&T 
Mail, and EasyLink (C). Though this 


that your data will arrive in the correct 
format, since DASnet will translate 


of each carrier. 

_ AT&T Mail and Dialcom, however, 
are the first domestic public carriers to 
share a live X.400 link (B)—without a 
doubt, the connection with the greatest 
potential. By adhering to a standard ad- 
dress format, messages can travel be- 
tween different e-mail carriers. Assum- 
ing that all of the major carriers 
ultimately sign operating agreements 
with one another, it will be possible for 
carriers to exchange messages without 
actally sharing a physical link. Files 
will be routed through other services, 
and still arrive at the correct destina- 
tion. | SB 


Key 
e Basic connections 
e Translation 
© Proprietary 
e X.400 Link 
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computer and office 
Supplies are sold. For a 
free sample pack, call 
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COMMUNICATIONS 


ple who have a pressing need to communi- 
cate across networks today. DASnet (DA 
Systems, Campbell, Calif.; (408) 559- 
7434) has clients that range from other 
electronic networks (like Connect Profes- 
sional Information Network, INET, or 
UNISON) to businesses to individuals. In 
turn, DASnet subscribes to most of the 
major carriers. DASnet translates mes- 
sages from one carrier’s format to anoth- 
er’s and transmits the file. 

Fees for individual users include 
$33.50 to register, $4.75 for monthly 
maintenance, and per-message charges. 
To send a 2,000-character message to MCI 
via DASnet, for example, will cost ap- 
proximately 64¢. DASnet requires that 
you maintain a primary mailbox on a true 
e-mail system, like MCI Mail. In addition, 
you pay for messages both sent to and re- 
ceived from the e-mail services to which 
you do not subscribe. 


NOT JUST ELECTRONIC 

While e-mail subscribers may find it diffi- 
cult or costly to communicate with people 
on other carriers, it’s a snap to send mes- 
sages to people who don’t subscribe to any 
e-mail service at all. 

What starts off as an electronic file on 
your computer can, via the services of 
AT&T Mail, MCI Mail, or EasyLink, 
arrive at its destination as a priority letter, a 
Mailgram or courier delivery, a telex, or a 
fax. Converting electronic messages to 
other formats has proven to be the easiest 
way to sidestep the interconnectivity prob- 
lems between services. 

Of course, you can accomplish PC-to- 
fax deliveries much more directly by pur- 


chasing a fax board for your computer (see 
‘*PC to Paper: Fax Grows Up,’’ PC Maga- 
zine, April 11, 1989). But electronic-mail 
services add a certain element of conve- 
nience. You don’t have to learn how to use 
the fax board, and you don’t have to wait 
for the telephone connection. The e-mail 
service will try a connection several times 
before reporting back to you that the mes- 
sage could not be delivered. 

Xpedite Systems (Eatontown, N.J.; 
(800) 227-9379) believes that many busi- 
nesses care less about e-mail than they do 
about fax. PC Xpedite and FAXCast are 
proprietary programs that allow you to 
route your ASCII, WordPerfect, Microsoft 
Word, WordStar, MultiMate, and Dis- 
playWrite documents through the Xpedite 
system to any fax machine worldwide. 
Subscribing to Xpedite means that you 
don’t have to own an electronic mailbox or 
a fax board. 

The Xpedite service can not only send 
faxes—it can also convert fax transmis- 
sions and deliver them to subscribers as 
electronic files using a TIFF format. The 
TIFF format has limited use: you can’t 
convert a TIFF file into an editable file for- 
mat, and it does take up a lot of disk space. 
But you can view the file on-screen to de- 
cide if you want to print it out or delete it. 

Xpedite charges $49 for the basic PC 
Xpedite software and $25 for the broad- 
casting supplement that assists users in cre- 
ating and maintaining large mailing lists. 
Subscribers pay a $10 minimum monthly 
usage charge and are billed for the trans-_ 
mission time of each fax. A single-page 
fax transmission can cost $.20 to $.30. 

AT&T Mail lets you choose to have all 


the difference between the —. 
GEnie™ ' service and CompuServe® 
nake a big difference to you. 
Heres why: GEnie’ rate for 1200 

Aud ACCESS 1 Just ‘$0 per non-prime 


a ia) online longer for a 


AL at means more time to 
‘enjoy more of GEnies services. Like 
ion uter Round Lables, multi-player 


noe, 


information in the U.S. or Canada, 
call 1-800-638-9636. Or write 

GE Information Services, 401 N. 
Washington, Rockville, MD 20850. 


games, financial information and more. 
At hourly rates that let you spend 
more time online. Not more money. 
To sign up on GEnie today just: 
Set your modem for local echo 


half duplex), 300 or 1200 baud. 
Dial 1-800-638-8369. When 
connected, you just enter HHH. 
Atthe U#= prompt simply enter 
XTX99090,GEnie then RETURN. 
And have‘a major credit card or your 
checking account number ready. For 


Sign up-today-and get two hours free. 


We bring good things to life. 


US. Mon Pri. OPM. SAM local time and all day Sat.,. Sun., and natonal holidays. Subject to service availability. Some services may be subject to a surcharge. Prices effective May I, 1989. 


> 2a: Rae 


e founda measure 
they could both agree on. 


Up on the hill it looked like another split along party lines. Both Macintosh and 
PC users fought for access to the same information. Until a TOPS network brought them 
together in bipartisan agreement, that is. 
Maybe that’s why TOPS has been voted the de facto 
TOPS Tech Specs | standard for easy Mac-to-PC connectivity by some 600,000 
"TOPS supports AppleTalk and Fash7alk runing | gers, All you have to do is install TOPS software in each 
De eee ee Macintosh and PC on the network, add a network card to 
emer. | eaen RC, and youvesotaquonim. 
Ee cuitar  onadbesteqie scene: <> A polished diplomat in any arena, TOPS easily 
pe cuanaere ais trades data from Lotus 1-2-3 to Excel, Microsoft Word PC 


ieee a eOvord Mae andmosvoniter 
: Ol S 


Mac and PC applications. 
When you need connections. 


And if you’re looking to discuss the issues with other 
networks and systems, such as Novell, AppleShare, 
and Sun NFS, TOPS provides the perfect forum. 

No wonder, when it comes to making connections, 
TOPS is the people's choice. Call the TOPS Division of 
Sun Microsystems at 1-800-445-TOPS, ext. 304. 


From outside the U.S. and Canada, call TOPS at 
1-415-769-8700, ext. 304. Or write to TOPS, 

950 Marina Village Parkway, Alameda, CA 94501. 
For information on European distribution, call 

44 276 51440. 
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of your electronic mail delivered automati- 
cally to your fax machine instead of your 
mailbox. You can also call AT&T’s Mail 
Talk service from a Touch-tone phone and 
listen while an electronic voice ‘‘reads’’ 
your electronic messages. Your networked 
e-mail system can now also have this capa- 
bility via VoxMail ($3,495 from VoxLink 
Corp., Nashville, Tenn.; (615) 331-0275). 
VoxMail is software that works with e- 
mail software running on a Novell MHS 
system; like AT&T Mail Talk, it converts 
electronic messages to the synthetically 
spoken word. 

Converting fax formats to TIFF files or 
translating electronic text files to voice 
messages are conveniences that have prac- 
tical business applications. There is, how- 
ever, a much more powerful conversion 
tool connected with electronic mail. EDI, 
or Electronic Document Interchange, is a 
general term that applies to a set of proto- 
cols (X.12, for example). These protocols 
provide mechanisms by which the infor- 
mation that’s entered in a standard form on 
one end of the e-mail transaction can be 


Certainly the main 
reason to use an 
e-mail service remains 
the transmission 
of ordinary 


text messages. 


translated and processed automatically on 
the receiving end. 

Think of it as computer-to-computer 
communication rather than person-to-per- 
son messaging. The most typical applica- 
tion involves automatically converting the 
on-line order-entry form of the sender into 
a format compatible with the inventory 
control system of the recipient. In this ex- 
ample, electronic messaging becomes a 
mere transport mechanism for the real ap- 
plication—inventory control. 


PLAIN-JANE MESSAGES 

Certainly the main reason to subscribe to 
an electronic-mail service remains the 
transmission of run-of-the-mill text mes- 
sages. With different carriers offering fea- 


card family with features 
that include: 


e On-board RAM up to 8M 
12, 16, 20, MHz CPU Speed 
CPU-8088, 286, 386SX, 386 
Graphics-VGA, EGA, CGA, MDA 
SCSI, ST506, IDE | 
oe y dnistigce -e Rackmounts 
eyboard Interface 
2 Serial Ports © much more 
1 Parallel Port (ag Diversified 
Ethernet Interface Technology 
Award or Phoenix Bios 112 E. State St. © Ridgeland, MS 39158 


(601)856-4121 
3088,286, 386SX, 386 are tradenames of Intel Corp. 


/XT, /At, IBM are tradenames of IBM Corp. 1-800-443-2667 


Award is a tradename of Award Inc. 
Phoenix is a tradename of Phoenix Inc. Designed and Manufactured by DTI in the USA 
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SHOOT TO THRILL: 


Count Disk 
Computer Dart 
Gun Game 


Relieve stress and 
have hours of fun 
with your computer! 


INCLUDES: 

*45 Caliber Dart Gun 

*6 Soft Darts (Suction Type) 

*5.25" Game Disk With: 
Bullseye Darts 
Championship Darts 
Baseball Game 
Count Disk Target 
Executive Decision-maker 
Boss Panic Screen 
And FREE membership to 
the Count Disk Club 


1-800-344 -1996 


Supports: IBM, & Compatibles, CGA, EGA, VGA and Hercules 


*To order call our toll-free order line or send $19.95 + $3.00 (S & H) Check or 
>» Money Order to Count Disk, 2601-38 South Military Trail, Suite 164, West Palm 
Beach, FL 33415. Florida residents add 6% sales tax. Dealer inquiries welcome 
at (407) 241-6050. 
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= TRIMMING THE E-MAIL TAB 


always be calling from a her number. 


you Sore shouldn't Send ton AT&T. _ Toll-free 800 numbers are features of MCI 


But before youtake allofthese = =~—‘ Mail and AT&T Mail that can keep costs 
numbers at face value, take a moment to down. 
examine the nuances that can influence _ Take a good look at your Aelual usage. 
price. AT&T Mail, for example, seems to Alternative pricing structures are available 
be much more expensive than either MCI _for high- and, believe it or not, low-volume 
Mail or EasyLink when delivering short » users. 
electronic memos. If you use AT&T Mail Finally, poncider the delivery method 
Access Plus to create yourmemo, _ you use most often. While MCI Mail, for 
however, you avoid the on-line creation instance, may be the right choice for fax 
charge of $.25, dropping the price down to _ delivery, a dedicated fax-processing 
$.35— right in there with EasyLink. And service like Xpedite Inc. or a PC fax board 
Western Union's low, low telex charge of may be the ultimate low-cost solution for 
$.36 per telex minute assumes you are electronically generated messages. 


communicating with another Western 


| PUBLIC E-MAIL: COMPARISON OF COSTS | 


Senda : Senda 


io ~—rtr—“#éCODW | Report Memo 
AlSiMai(a) $365 ~~ ~'$ 060 
MCI Mail _ $ 4.00 | $045 
Western Union's EasyLink (b) $208) 8.0.35 
AT&T Telex $085 +=«=«=s$ 120 
MCI Telex - $34.38 | $055 
Western Union’s EasyLink Telex __ $2250 = =~ =~-$ 0.36(a). 
AT&T Fax - $16.60 | = § 080 
MCI Fax $12.20 $050. 
Western Union’s EasyLink Fax $420. ==~=~=~=§ 055 
AT&T Overnight ==> $10.35 — §70 
MCI Courier Overnight $9.00 $14.00 
Western Union’s EasyLink Mailgram (c) $23.95 2 $ 3.95 
Federal Express . $1500 ~=——SCSS SO 


(a) Includes on-line message creation charges. Charges do not apply to users of 
AT&T Mail Access Plus, X.400 systems, or AT&T/PMX StarMail. 


(b) These rates assume that you are communicating at 1 200 bits per second. 


(c) Western Union’s Mailgrams are the only overnight paper- -mail elven) option with 
EasyLink. 


(d) This price refers to Western Union’s telex terminals only. If you send an “off-net™ telex, 
the cost is $.88 per telex minute. 


Rates in this table are based upon Telex transmissions are billed 


the following assumptions: The — per telex minute, based on the output 
Memo is 50 words long, 250 char- _ time to the receiving telex terminal. 
acters typed on-line in2 minutes. The _ For the purposes of this comparison, 
Report is 20 pages, 5,000 words, we are estimating 400 characters per 
25,000 characters, uploaded in 5 telex minute. 

minutes and 45 seconds. The user is Fax prices are for domestic 
calling from a local number. (Annual transmission. 


rates are not included.) 
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tures that often parallel one another and 
with interconnectivity becoming a reality, 
customers will make their judgments on 
the basis of price and support. 

EasyLink’s recent adoption of a per- 
message billing puts its fee structure on a 
par with those of MCI Mail and AT&T 
Mail. Even so, there does seem to be some 
differentiation among the three carriers at 
the extremes of either low- or high-volume 
pricing. 

Support is increasingly a matter of im- 
proving the user interface—off-line as 
well as on-line. Many companies have de- 
veloped proprietary software to augment 
the on-line prompt and to help users get the 
most out of their e-mail systems. 

This doesn’t apply to just the public car- 
riers. Both The Source and CompuServe 
as well as EasyLink, MCI Mail, and 
AT&T Mail can be accessed more effi- 
ciently with special software. Indeed, part 


E-mail service support 
is increasingly 
becoming a matter of 
improving the user 
interface—off-line as 


well as on-line. 


of the raison d’étre for new electronic net- 
works like Connect ((408) 973-0110) is the 
Microsoft Windows-based software need- 
ed to access their on-line information. This 
is the only on-line service that lets you do 
things like create an e-mail message in one 
window while running stock market 
quotes in another. 

Even Prodigy, IBM and Sears’s on-line 
service (available in such metropolitan ar- © 
eas as New York, Boston, and Los Ange- 
les ((914) 993-8843) relies upon a sleek 
and easy-to-use interface to entice new 
subscribers. The service provides minimal 
messaging capabilities and has yet to prove 
the value of its information and shopping 
services; however, a flat monthly fee of 
$9.95 and no on-line charges have helped 
it to secure an early subscriber base of 
50,000 households. 

Software, whether it is Lotus Express 
for MCI Mail (Desktop Express for Macs), 


~ Workstations no longer 
~ havetobe stationary 


At Toshiba, we don’t just con- 
centrate on making computers, 
but on answering the specific, 
needs of business. 

Like how to get the power you 
expect from a workstation out of 
a portable computer. 

That’s what led us to design 
the new T5200. 

We gave it a 386 processor, 
2MB RAM internal (upgradable 
to 8MB) and a high resolution 
VGA display clear enough for 
the most sophisticated graphics. 

We make it available with 
either a 40 or 100 megabyte 
internal hard disk and with two 
IBM-compatible expansion slots 
that you can fill with many dif- 
ferent kinds of add-ins, such as 
mainframe communications 
boards and LAN cards. 

And we got it all into a machine 
that weighs only 18.7 pounds. 

Which means you can use it as 
a very powerful PC or as a very 
portable workstation. 

After all, we believe portability 
is more than just an issue of where 
you do your work. 

It’s also what 
you can do there. 


T5200: 20MHz 386 
processor, 2 internal 
IBM compatible expan- 
sion slots, VGA display 
with external VGA 
monitor port, 40MB or 
IOOMB hard disk, 2MB 
RAM standard ex- 
pandable to 8MB, 1.44 
MB 3%' diskette drive. 


Toshiba ts the world 
leader in truly portable 
= = =~ PCsand manufactures 
a complete line of high quality dot-matrix and laser 
printers. For more information call 1-800-457-7777. 


In ‘Touch with Tomorrow 


TOSHIBA 


‘Toshiba America Information Systems, Inc., Computer Systems Division 
CIRCLE 321 ON READER SERVICE CARD 


Connect to Ge 


YOUR NETWORK SPECIALISTS! 


GENTECH 


28612 


GENTECH 
SYSTEMS 


OUR LOWEST PRICE EVER!! 


e 512K RAM expd to 1MB on Main board 
e 101 Key Keyboard, Award BIOS, 

e Four 16 Bit SLOTS, Two 8 Bit SLOTS 
e Serial/Parallel ports 

e WD 1003 VSM2 Controller 


GENTECH 
SERVER 


GENTECH 386-20................. $1500 
NEW LOWER PRICE!!! 

e 80386-20 Processor, 20MHZ, 0 Wait state 

e 1MB RAM exp. to 9MB on Motherboard, 

e 80387-20 Math co-processor support 

e One 32-bit, Five 16-bit, Two 8-bit slots 


GENTECH WORK STATION.......... $939 


DISKLESS! NETWORK READY!! 

e ARCNET Card W/Boot ROM 

e 80286 Processor, 12Mhz, 0 Wait state 

e 512K RAM exp. to 16MB 

e 14° Monochrome Monitor, W/Graphic Card 
e 5 expansion slots, Low Profile Case 


GENTECH Turbo XT-10 ............. $479 


e Nec V-20 CPU processor, 

© 10/4.77 MHZ switchable 

e 512K RAM exp. to 640K on motherboard 
e Rates 4.0 on Norton Scale, 84 Keyboard 
e One 360KB Floppy Drive, ser/par/clock 


All 286 and 386 systems(Except Work Station) 
include 1.44MB or 1.2MB FD, dual FD/HD 
controller, 200 Watt power supply serial and 
parallel ports, and 101 keyboard 


MATRIX 

TTL | VGA VGA 
XT 512K 
1 Drive 619 799 959 


XT 512K 

30MB Segate 4038 
286-12 512K 

40MB Segate 251-1 
286-12 512K 

70MB MAXTOR 28ms 
286-20 1MB 

40MB Segate 251-1 
286-20 1MB 

70MB MAXTOR 28ms 
286-20 1MB 

SOMB MAXTOR SCSI 
386-20 1MB 

70MB MAXTOR 28ms 
386-20 1MB 

39O0MB MAXTOR SCSI 


867 


VISA, MC, COD, CORPORATE PO 
ACCEPTED 
217 Broadway, Suite 615, NY, NY 10007 


FEEL L A OT LET ITT TI I 


GENTECH 
WORK 
STATION 


spate cpaaersce ance anaeat eReLe 


GENTECH OPTIONS 


LOW PRICE!!! 

MONOCHROME SYSTEM............. $139 
EGA COLORS VSIEM). <2 he. sgt a $479 
VGA COLORISYSIEM .26.24...20.%. $545 
VGA MONO SYSTEM................ $319 
30MB CDC Full Height ............... $269 
40MB ST-251-128ms ............... $379 
70MB MAXTOR 28ms ............... $599 
9OMB MAXTOR SCSI HALF HT. 28ms _. . .$799 
155MB MAXTOR ESDI W/Cont........ $1499 
320MB MAXTOR ESD! W/Cont........ $2689 


Seagate 4038 


30MB 40ms Hard disk 


ER HL8Se 


BROT 


1MB RAM, 25 FONTS, HP 


EPSON, DIABLO 
EMULATION 


$1799 


MATH CO-PROCESSORS 
(LOWEST PRICES!!) 


BOOB 2 0d eave Neck ee ee $475 
80387-20 / 80387-16.......... $395/$325 
0] UML | a re ern $285 


80287-10/80287-8/80287-6 $230/$195/$140 
8087-1/8087-2/8087-3 ..... $175/$129/$89 
NEW!! NEW!! 80387-SX ............ $329 


(Sentech 


Add 2% for COD. Minimum PO $500. Prices subject to change. Return authorization required 


GENTECH 


286-20 


AS REVIEWED IN PC MAGAZINE! 


e 80286 Processor,20Mhz,0/1Wait state 
° 1MB RAM exp. to 2MB on Motherboard 


e EMS 4.0 Dr.80287-10 Support,Phoenix Bios 
° Norton 23,Landmark 26.7 MHZ 


e 8 Expansion Slots 


COMPUTERS 
AST RESEARCH 
NEW!!! BRAVO 286 8MHZ W/O DR..... $789 
Premium 286, Mod 70 512K RAM..... $1189 
Premium 386, Mod 300/300C. . . .$2659/2799 
COMPAQ 
NEW!! DESKPRO 286e........ from$1819 
SLT 286 MODEL 20/40 ...... $3945/$4395 
DESKPRO 25648) .3 eh from$1700 
DESKPRO Ge0S ae. Fines... from$2379 
DESKPRO 380/206 =: «23 2-2. from$3750 
*Call for Other Models and Configurations 


ARCNET 


Interface Card $99 
Active Hub $219 


THESYS Multi-Card 
FOR XT 


MEMORY BOARDS 


Intel Above Board Plus w/512K......... $429 


Intel Above Board Plus /O w/512K ...... $459 
AST RAMPAGE Plus 512K uses SIMMS . . $389 
Thesys Multifuntion card forXT ......... $39 
expandable to 1 MB Lim memory 

serial, parallel, clock Board 

GAME PORTAUA cw. a8 ee ee $20 


for defective merchandise. All returned non-defective merchandise subject to 20% restocking 


charge. 
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MODEL HL-8e 
Laser Printer 


INCLUDES NOVELL ELS 4 USER SOFTWARE. 
4 ARCNET CARDS. CABLING & PASSIVE HUB. 


NETWORKING SOFTWARE .......... SCALL 
ZO BACHE RUABLES « oiacnsaceas pe, $20 


NETWORKING 
TIARA TECHNOLOGY 


ACTIVEHUB 225, 35 Sct ee $329 

ARCNET PASSIVEHUB $39 

16 BIT ARCNET CARD(NEW!!!!) ..... $379 
PRINTERS 
FUJITSU DL3400 24PIN.. st $559 
NEC/EPSONALL MODELS ......... $CALL 
PANASONIC 1180,1191,1124.. $CALL 
OKIDATAALL MODELS............. $CALL 
OMSPS GOs 94) oo eee $3699 


CALL FOR SPECIALS ON DIGITIZERS, 
PLOTTERS, SCANNERS & FAX BOARDS! 


CUSTOMER SERVICE 


401-732-5556 


ORDER ONLY 
800-NET 0286 


FAX NO. 


401-732-5518 
eR — fC 


International Inquiries Welcome 


Instant Mail Manager for EasyLink, 
AT&T Mail Access Plus, or a LAN-based 
mail package, shields the user from the on- 
line e-mail interface. This cuts down on 
the time users must spend accessing the 
system on-line; it also provides an easier, 
more efficient way for users to create, 
manage, and transmit electronic mail. 


CHANGES BREWING 

Everywhere you look, the electronic-mail 
market is in transition. In Europe, which 
has been a model of stability because the 
PTTs (Postal, Telephone, and Telegraph 
offices) are basically government-operated 
monopolies, everyone is waiting for 1992 
and open-market competition. 

Here in the United States, competing e- 
mail carriers live off of the idea that they 
can supply more subscribers than the next 
guy. As a result, interconnectivity be- 
tween carriers has not been willingly em- 
braced. It remains to be seen exactly how 
X.400 and X.500 will change that. 

There are predictions that, wherever 
possible, individual mailboxes will mi- 
grate off centralized public networks. 
They will be consolidated into workgroup 
mailboxes residing on local area networks; 


‘COMMUNICATIONS 


- ELECTRONICMAIL 


gateways will be used to access public car- 
riers. Even the Regional Bell Operating 
Companies (R-BOCs) are now free to get 
into the e-mail business on a local level. It 
is interesting that Telemail, long known as 
a corporate e-mail provider that caters to 
large multinational corporations, is pursu- 
ing joint venture agreements with R-BOCs 
in order to resell its service on a local level 
to individual subscribers. 

Change always breeds confusion. But 
by examining the current issues and future 
trends, you should be able to choose an 
electronic-mail service that will enable you 
to meet your strategic needs today—and 
tomorrow. 


AT&T Mail’s command structure has 
much in common with that of competitor 


MCI Mail. AT&T Mail (available for a 
$30 annual fee) can Show you the mes- 


sages you have received or sent; MCI lets 
you Scan your in-box or out-box. AT&T’s 
Read, Send, Answer, and Forward com- 
mands do as they suggest, just as in MCI 
Mail. 

AT&T Mail, however, provides some 
unique options for these basic functions. 
For example, you can write a standard text 
reply, keep it on file with AT&T, and have 
the system generate automatic answers to 
every piece of mail you receive that match- 
es a specified Subject criteria. This is a 
great feature if you feel that acknowledg- 
ing every message is important but don’t 
want the tedium of composing each reply. 


ADDED CHARGES 
Writing and editing messages on-line with 
any e-mail service is always tedious, but 
AT&T also makes these activities some- 
what expensive. In addition to transmis- 
sion charges, there is a surcharge for on- 
line creation. The only way to circumvent 
it is to create messages off-line with AT&T 
Mail Access Plus, AT&T’s $100 propri- 
etary communications program. Even 
messages uploaded from your text editor 
incur a penalty of $.20 or $.45. 

If you must create messages on-line, 
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rad ae oF 
Sub ject : 
To: 
Cc: 


Attach: 


Simone, Luisa 


you ll appreciate that AT&T augments the 
usual editing commands. In addition to the 
likes of Delete, Copy, and Change, you 
will find Locate and Undo. Locate lets you 
search for a specific text string; Undo gets 
you back to where you were a minute ago 
so that you won’t have to rekey in deleted 
or altered text. 


1-212-503-5255 


The Directory and Profile commands 
are particularly useful. Directory lets you 
query the database to find a subscriber’s 
ID. The Profile command lets you choose 
the menuing level (full menus, brief 
menus, or commands), change display de- 
faults for things such as line length, list lo- 
gos for paper deliveries, and automatically 


forward your mail. In a reversal of the cur- 
rent attempts to have faxes delivered elec- 
tronically to your PC, Profile lets you have 
your e-mail forwarded to your fax ma- 
chine. Profile also lets you change from 1 
day to up to 6 days the default on-line stor- 
age period for e-mail you have read—at no 
extra charge. 


FORMS/FILES OPTIONS 

AT&T can extend on-line storage time 
past 6 days, but only for an additional fee. 
If you opt for Forms/Files status, you’ll be 
able to store messages on-line indefinitely. 
A monthly fee of $10 gives you 30 storage 
units (each unit consists of a message be- 
tween | and 7,500 characters). 

Users who subscribe to Forms/Files are 
allowed to generate simple forms on-line 
and then store them for later use; colons are 
used to indicate fields to be filled in later. 
This is a simple and convenient method 
that can be used for creating standard busi- 
ness forms, including order forms and 
questionnaires. 

Forms/Files users can share folders and 
create mailing lists. Mailing lists can con- 
tain separate handling instructions for each 
addressee. A five-name mailing list could 


, 
‘ 


ESOS 
oO 


/Jetform is the most powerful electronic 


you forms at their very best, along with 
unlimited applications potential to meet all 
your business needs. 


@ JetForm has Design 
See your form grow on the screen— 


forms with a full set of graphics and text 
handling tools. Scan and trace pre-printed 
forms and include graphic images from 
scanners and paint programs. 

M@ Jetform has Flexibility 

Design and print all your formatted 


to multi-page policies, contracts, 
barcode labels, and catalogs. Use 
your choice of stand-alone PCs, 
PS/2s, networks, minicomputers 


and UNIX platforms. 
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forms product on the market. Jetform gives 


WYSIWYG under MS Windows. Design your 


material—trom single-page expense claims 


(HP 3000, HP 9000, DEC VAX), 


JetForm: A New Form of Power 


@ Jetform has Speed 

Merge and print your data in record time, 
utilizing the full capabilities of your HP 
LaserJet or PostScript printer. 

@ Jetform has Power 

Develop business applications without any 
programming. Instantly verify entered data 
and calculate field values. Watch your input 
be automatically formatted. Retrieve and 
update records in dBase Ill or IV files. 


Call (800) 267-9976 (613) 594-3026 
Indigo Software Ltd. 

400-560 Rochester Street 

Ottawa, Canada K1S 5K2 


P al 


Jetform 


JetForm 2.00 

/ts time is now. 

lts trademark is 
Power, 


Qa aeD 


| ~ Minimui monthly charge 
_ MESSAGE CHARGES - 
_-Per-character_ 
Firstblock =~ 

- Second block . 
le) block _ ae 


‘Additional blocks : 
| Volume discounts on n monthly usage 


: discounts — 

| COD. delivery available 

- Toll-free mailboxes available 

aila ble (surcharge) 


Block changes i g., move, , delete) 


On-line help available” 
: ‘Proprietary: e-mail links 


oe Standard d(x 400). e-mail links 


| Local numbers/toll-free available SS 


_ 1-400 char., $.40 


401-—7,500 char.,$.80 
N/A 


Each 7,500 char.,$.80 


10% on a $2,000 
minimum, 


20% over $2,000 or 
12.5% on $8,000 


minimum, 


25% over $8,000 


Menu, command 
en 


None 


: Dialcom, Telecom Canada, 
Telemail, Transpac Atlas 
400 (France), 


KDD Messavia (Japan), 
TeDe 400 (Sweden), 
MPS400 (Australia), 
DACOM (Korea), 


-Mailnet 400 and ELISA (Finland) 
Unlimited 


flerthisfeature, 


10 electronic messages or domestic faxes. 


char., $1 _ 
_ Each 7, 500 char. $1 ae 
10% over $1,000 — ee 


(e800. 


i bated i i i 
i mibseiteteer ot inated 7 Fatt 
f pte pan feed 
fie i 
f mee ra a 
| HF fatale bet dee 
hitisyi ie rele ES i 


2,901- 7, 500 


(None) 


“Menu, command 


@ (Advanced: 


a service only) 

CompuServe's pees a 

_ Missive (France) — 
PT Postel =l (Italy) 


- Unlimited : /  . 


1-500 char.$.45 
501-—2,500 char.. $75 | 


oS 1/min 


$25 (begins 2nd month) 


1-500 char. $35 oa 
 501-1,000 char. 8 45 


| 1001-2, 000 
| char, $.60_ LC oe 
Each 1 000 char., 87 75 
5% over $5, 060, 
10% over $10, 000, 
15% over $15,000, 
25% over $25, 000. : 


@ (S. 15/connect, 


J 


_ Menu, command 


NlereuryLink 7500 


 (UK),Missive (France) aE 
None  . 


: 10 days, automatic 
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“Inbound read 


_ Outbound sent 


Outbound unsent : 


Notification of mailbox iratic : 

Mail can be addressed via name 
Correspondent’s ID number required 
Max. addressees per e-mail message 
Max. addressees per hard copy message 

Include text of mail in other mail 

Automatic text acknowledgments 

On-line database services/charge 


Bulletin-board capability/fees 


ADVANCED FEATURES 

Telephone notification of urgent message 
Multiple mailing lists stored 

Lists can be shared among many users 

Max. letterheads or signatures stored on-line 


On-line forms available 


EDI support (i.e., x.12 protocol) 
SOFTWARE 
Foreground mode, on-line 
Background mode — 
_ TSR mode 
Allows attachments of binary files 
_ GATEWAYS SUPPORTED 


: LAN e-mail gateways 
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- day aay 


1-6 days (user defined) 
1-6 days (us 


O 
Unlimited 
Unlimited 
O 


® 
O 


O 

@ (c) 
@$1.50/month 
3, $12/yr. 


AT&T PMX/STARMail, 
AT&T Gateway400 


IBM PROFS, 
AT&T Mail - 
Exchange (f) _. 


5 days (advanced) - 


1 day (basic), 


5 days (advanced) : Lc 


@ Dow Jones News 
Retrieval 
$2.75/min. (b) 


@ $25 monthly 
maintenance, 
$.30 access fee 


@ $1/message 
@ 
© 


1 basic; 15, 


advanced, $20/yr. 


@ $25/month 
for 10 scripts 


O 


®@@o 


3PLUS Reach/MC| - 


for 3Com, 
Network Courier, — 
V-Bridge for Banyan 


IBM PROFS, 
DEC All-in- -One, 
DEC VMS Mail, 
Gateway 3000/HP_ 
Desk, Wang. Office 


: cc: Mail 


@Info Master,$.15 
min.; $8 search fee; 
, $1.80—4.80/min. 
@ $50 setup fee, 
$5/month per 
topic maintenance, 
$.50 access fee 


O 
@ 
@ 
1 


per user 


O 


IBM PROFS, 


ELECTRONIC-MAIL SERVICES: SUMMARY OF FEATURES 


_ TRANSMISSIONS 
_ Rates supported (bps) 


Can send/receive binary files directly 


_ Error-correcting protocols 

X.PC 

Xmodem 

MNP 

Proprietary its 

_ DELIVERY AND HANDLING 

Receipt of electronic delivery 

Levels of priority marking 

Paper mail, outbound 
Domestic _ 


International 


Courier delivery, outbound 
Domestic ‘speedicost - 


_ International speedicost 


- Mailgram delivery — 
Domestic 


International = 


Telegram delivery (per 6-char. word) 


-_ Cablegram delivery 

Telex, any inbound 

Telex, outbound (per telex minute) 
Domestic 
International 


Group 3 fax, outbound 
Domestic (first 1/2 pg., add. 1/2 pgs.) 
_ International 
SECURITY 
Encrypts stored passwords 
S Restrictions available on database services 


N/A 


“AT&T _ 
AT&T Mail 


300-2,400 
@ 


O 
@ 


1 


@Y-Modem 251 


@ $.40 
1 
@ 


1-7,500 char., $2: 


each add. 7,500. 


. char., $.80 
Variable 


- “Overnight: 427, 500 
_char., $7.50; 


Urgent (4 hrs. ): 


_ 127,500 char, $27.50; 
add. 7,500 char., $80 


~ Variable by 
: destination, speed 


N/A 


N/A 


$.95 
Variable 


$.55/$.40 


Variable 


@ 
N/A 


We 


MCI Mail” 


300-2,400 


O 


First 3 pgs., $2; 
each add. 3 pgs.,$1 


_ First 3 pgs.,$5.50; 
each add.3 pgs., $1 
© : 
a Overnight: first 
"6 pos. 26, 
= Gea add. 8 ae 


| as 3 
— destination, speed 
WES 
NA. 


NA 


$.55 
Variable — 


$.50/$.30 
Variable 


50-9600 


First pg., $1.50; 
each add. pg., 
$1.50 


Variable (g) 


O 


N/A 


N/A 


First 1/2°p05.2:35 = 
$3.95; each add. 
pg., $.50 


First 1/2 pg.,; 
96,95; each. 
add. 1/2 pg., $.7 


$4.25 plus $.10/word 
Variable by destination 
® 


$55 
Variable 


$.55/$.35 


Variable 
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graphic Renee Service), Dow Jones 
_ News/Retrieval, Dialog, or the OAG 
- (Official Airline Guide) are available 
2 forusers to browse at their leisure. Sub- 
-_ scribers will also find that they can con- 

_ veniently trade stocks, buy consumer 


reservations on-line. 
_ These services also provide bulletin 


ie Thee ‘open engi can play a key 


| fessional contacts. In fact, many people 
~ come to use the e-mail functions auto- 
matically provided with these informa- 
tion services only after participating in 
on-line ee conversations. 


Le NIA a Sepia uses S alternatve billing reinod. The Advantage rate a 924 n minimum 
ee cea usage entitles the subscriber t to one! i Hourly fates—“ t;§®wC 
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rectly or available itm a gateway 


_ products, and book airline and hotel 


role in forming new personal and pro- 


FRIENDS BY FORUM 
The open forum is a unique fom of 


electronic communication that allows — 
subscribers to address open-ended 
questions to no one in particular. Vari- . 


ously referred to by such terms as fo- 


ums, sigs, and round tables, these on- 


line meetings are organized according 
to topic. Choose among subjects like _ 


computer hardware, financial advice, — | 
entertainment, or education to find ob ~—Sese 
_er people who share either you inter- _ 


ests or information needs. 


When you post a query, it oe com _ 


mon for another subscriber to respond 
publicly. Subscribers, however, do 
have the option of sending e-mail mes- 
sages to one another’s private mail- | 
boxes. CompuServe helpfully includes © 
your EasyPlex mailbox ID number 


along with any questions or comments = - / 


youmakeinaforum. - 
In addition to helping you sped 

for potential pen pals or possible busi- 

ness contacts, CompuServe, GEnie, — 


The Source, and Delphi are currently in - 


the process of enhancing the e-mail 
functions they provide to their subscrib- 


ers. For example, all of these compa- - 
nies now provide access to both fax and  . 


telex deliveries to their customers. 


fax transmis sic 


messages on-line, uploading long files, 


_ charges for the time you are connected 
_ to the system. Although the one-time 
nembership fee is certainly reasonable 


Services: Cost Comparison Table’’ at 
left), you may find that on-line prices 


01) 340-4 10-4000), an bie. 
$2 Quik-Gram, can de- _ 
mail to nonsubscribers. The | 
703) 734-7500) has an ‘unusu-- 

re that ; allows users not only to 

Ti ns but also to have 

the return fax intercepted and delivered _ 
be r’s mailbox i in electronic _ 
orm. Both CompuServe — 

457-8600) and The Source can 
handle ba files, _ and CompuServe _ 1 


a include. fea- - | 
Ses i 


These s services can alo eles fale | 
cated e-mail vendors with impressive - 
subscriber figures. CompuServe gives 
isers access to over 450,000 EasyPlex _ 
and ‘InfoPlex mailboxes. In addition, — 
| ‘CompuServe subscribers can gateway | 
and forth to MCI’s 100,000 active 
In GEnie, users will find 
ccess to both the inter- _ 
GEMail system. and GE Quik-— 
- Comm user base—the two services to- 
_ gether totaling well over 150,000 users. 
Source and wee both Le i 


offered by dedicned ail carriers sto be 
superior. Dedicated e-mail carriers bill - 
1 a per-message charge, unlike Com- 
puServe, Delphi, The Source, and GE- - 
nie, which charge for on-line time. Ma- _ 
neuvering through the menus, writing - 


and creating mailing lists all incur © 
for all of the services (see ‘‘General © 


that range from about $5 to nearly $20 _ 
an hour do not make for a cost-effective 


OMMUNICATION 


make use of every delivery option: elec- 
tronic delivery, U.S. Mail, courier deliv- 
ery of hard copy, telex, and fax. On a par 
with MCI Mail and EasyLink, AT&T 
Mail offers priority handling that includes 
receipts and CODs on e-mail, and over- 
night or urgent handling for paper mail. 
AT&T Mail has a unique delivery option 
that lets subscribers temporarily without 
access to a modem retrieve messages via 
voice mail (AT&T Talk, at $.50 per min- 
ute) from any Touch-tone phone. 


ENHANCED ACCESS 

AT&T Mail Access Plus delivers all the 
functionality of the AT&T Mail service 
and more. The big improvements over an 
on-line session are obvious: you get full- 
screen instead of line editing, commands 
mapped to function keys, and, as men- 
tioned, no message-creation charge. A sin- 
gle keystroke gets you back on-line. 

Access Plus runs in foreground or back- 
ground mode, or as a TSR. Version 2.04 
takes advantage of LIM 4.0 to the extent 
that the TSR portion of the program and 
the accompanying Personal Directory can 
reside in expanded memory and require 
only 25K of conventional RAM. The Per- 
sonal Directory is a real bonus, enabling 
you to paste e-mail IDs, postal addresses, 
telex, and fax numbers into your AT&T 
document. You can also use the auto-dial- 
er to place voice calls. 

With Access Plus, sending binary files 
is easy. While you can directly transmit bi- 
nary files with the AT&T Mail service 
alone, Plus can send them in background 
mode, so you don’t have to waste time 
watching control characters scroll by. 


AT&T Mail © 
AT&T, P.O. Box 3505, New Brunewiek 

- 08903; (800) 367-7225. 8 

List Price: Annualfee,$30. _ 
_Per-Message Charges: First 400 characiers, 
$.40; 401-7,500 characters, $.80; eal 
additional 7,500 characters, $.80. 
Requires: Modem-equipped IBM- -comp ble 
computer with communications software. 


AT&T from the competition. Its commitment to 
__ X.400 link (there is a current link to Dialcon ) al 
high-volume discounts place AT&T Mail ina 
L prime position to serve large companies 
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SUPPORTING THE STANDARDS 

The AT&T Mail service also supports EDI 
(Electronic Document Interchange). EDI 
is an umbrella term that covers a variety of 
standards (like X.12) that enable highly 
structured information (such as order entry 
forms) to be processed automatically on 
the receiving end. 

AT&T has distinguished itself as the 
first public e-mail carrier to go live with an 
X.400 link; currently Dialcom, Telecom 
Canada, and several international systems 
are communicating with AT&T Mail us- 
ing this standard. AT&T’s continuing sup- 
port of X.400 is reflected in its recently 
announced AT&T Mail Gateway400 ser- 
vice, which promises a transparent link to 
MHS X.400 systems. 

It is unfortunate that features rank as 
only the second reason to subscribe to an e- 
mail service, connections to your business 
associates being the first. While AT&T 
Mail offers a host of valuable options, as of 
1988 it showed only 40,000 active mail- 
boxes. In the long run, unless AT&T Mail 
can deliver a large enough general sub- 
scriber base, it is more useful as an intra- 
company wide-area e-mail system. 


MCI Mail delivers all of the e-mail fea- 
tures users have come to expect. The de- 
fault command-line interface waits for you 
to type in your request; English-language 
commands like Scan Inbox, Edit Enve- 
lope, or Send do the obvious. Standard 
handling options let you indicate how the 
message should be delivered simply by 
adding a comment in parentheses after the 
addressee’s name—(Telex), for example. 

By adding (EMS) to that same field, 
MCI delivers something more. This com- 
mand allows you to send messages to users 
linked to other e-mail services, including 
Italy’s PT Postel, France’s Missive, and, 
most notably, the 450,000 active mail- 
boxes on CompuServe. 


PAST MCI SERVICES 

In the past, MCI Mail’s Advanced and Ba- 
sic services were differentiated by price 
and features. Either service is now avail- 
able for an annual fee of $25, or a mini- 
mum monthly usage charge of $10. The 
latter entitles you to 40 electronic mes- 
sages or domestic faxes—after that, the 
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Businesses come in all shapes, sizes, —_ 


and locations, and they each have dif sc 


_ ferent communication needs. If your - _ 


company’s top priority is communica-_ So 


tion among its divisions, alternatives to 


_ public e-mail services like MCI Mail, © 


AT&T Mail, and elon a are worth a — 


_ considering. 


_ lhebig surprise is ee diene a 
tives don’t require that you installa = == 


__ LAN (never a hassle-free proposition) | 
___ or swallow the substantial cost of buy- _ 
ing a mainframe. Services like Dial- ——_ 
com, Telemail, GE Quik-Comm, No- 


i tice, Connect, and OnTyme offer all of _ : 
__ the functionality of networked e-mail —_— 


| _ without the need to own hardware ame . | . 


| on caet thana modem. 


priate these services, known | as value- 


number of nodes (users). The compli- 


| "Notice (C13) 61 615. -0311), for example, 
has a $500 minimum monthly usage 


Wie thee are volume icons .« 


a for most. individual users. the costs are 


prohibitive. GE CU Notice, 


normal per-message rate (based on the 
number of characters) applies. This kind of 
flexible billing should appeal to low-vol- 
ume users. 

Featurewise, only a few differences re- 
main: Advanced users can store messages 
on-line for 5 days and Basic users for 24 
hours; Advanced service provides the de- 
fault command structure, while Basic ser- 
vice offers a menu interface (you can call 
MCI to change from the command to the 


PC MAGAZINE AUGUST 1989 


dec 1etworks, cater to group needs. 
rules, and the rates, seem toindi- 
cate that individuals need not apply. | 
| f these services require that a 
new client sign on with a minimum > 


_The network analogy i is very appro- le 


menu interface). In most other respects, 
the two services are functionally identical. 

MCI messages can contain statements 
to qualify an addressee’s name. This is 
helpful if you want to reach a Mr. Smith, 
for example, but don’t know his first 
name. If you know that he works for Wid- 
get Inc., you can find him by addressing 
your message to “"Smith/Widget’’. If you 
just address it to ‘“Smith’’, MCI will scroll 
across your screen the full name and mail- 


_ feature. iney p 
saging, telex cpabligy and fax trans- 
_ Thission Zz | daysa a week, -k, 24 hours 


and OnT me ee £8880) al ce ui 
__ cated pricing structures usually include __ at , 
abasic charge (a one-time subscription 2 
| fee or a minimum 1 monthly fee), 


ae Sy eee alternative pric- many, Fr 
ing schemes for individual BS Ns _ land, Sc: 
_ charge per client organization. Tele- __ ers 
mail ((800) Telenet) charges $14 per. 
hour per client for prime-time connec- _ Mv 
tion. Even Quik-Comm (301) 340- 
_ 4000), which charges ona per-message _ 
__ basis, adds a $.50 surcharge for inter- 
] a zone eS and a $. 20 ee for 


box address of every Smith who sub- 
scribes and prompt you to choose the cor- 
rect one. 


SUBSCRIBER OPTIONS 

MCI Mail offers the same delivery options 
as AT&T: electronic messages, paper 
mail, courier overnight delivery, telex, 
and fax. But where AT&T allows users to 
share resources only through so-called 
‘“private’’ folders, MCI Mail uses the term 


Pc pnie wide the context or Bee 


tronic mail—than do public e-mail sys- _ 
tems. Quik: ae ey for example, - 


‘‘publish’’ to designate how open mailing 
lists and on-line forms can be. The owner 
of a list or a form controls who has access 
to it, but anyone can use the Find com- 
mand to discover what’s available. A com- 
plication to this is that MCI’s version of 
on-line forms requires you to develop the 
Mail Script off-line in dBASE. 
Subscribers can also create bulletin 
boards on MCI Mail’s network. For a $25 
charge per month, organizations can keep 


their members apprised of the latest news, 
or businesses can provide customer sup- 
port. The Dow Jones News/Retrieval data- 
base is available, but beware—the billing 
structure changes once you are logged on 
to it. Rates become time- and bps-sensi- 
tive, meaning that you pay per connected 
minute and that costs are higher for busi- 
ness hours and for faster transmission 
rates. 


EXPRESSING YOUR MESSAGES 
If what interests you most is sending and 
receiving electronic mail, you should con- 
sider Lotus Express, a proprietary commu- 
nications package developed jointly by 
MCI and Lotus Development Corp. It can 
be run either as a standalone program or as 
a Lotus Metro desktop accessory. This 
TSR works with Lotus-style menus, runs 
only in background mode, and makes 
communicating with MCI Mail virtually 
transparent. Express gives users a mail- 
management system in which folders can 
be created and messages stored. All of 
these functions take place off-line. Perhaps 
most important, the only way you can 
transfer binary files via MCI Mail is to use 
Express’s attachment feature. The $150 
package (the price includes a first-year 
subscription to MCI Mail) is available 
from Lotus ((617) 577-8500). 

The biggest drawback to Lotus Express 
is that it takes up too much memory; LIM 
4.0 support would be a welcome upgrade. 
Be sure you learn how to unload Express 
from memory—you will undoubtedly find 
that at least one of your favorite applica- 
tions will require you to do this all the 
time. 


NETWORK HOOKUPS 


Several third-party software vendors have 


announced products intended to let net- 
work users link up to MCI Mail transpar- 
ently, just as Lotus Express does for indi- 
vidual users. LAN-based e-mail products 
with gateway services to MCI have been 
announced (but not shipped) by the Net- 
work Courier, The Coordinator, and Da 
Vinci. All of these links are proprietary to 
MCI Mail. Although MCI has come out in 
favor of the X.400 standard and has even 
signed an agreement with PT Postel in Ita- 
ly, as of this writing there are no live 
X.400 links to MCI. 

MCT has led the way in interconnecti- 
vity with its proprietary link to Compu- 
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exclusive formulation and Mark Q 
Manufacturing Process, they break 
Murphy’ Law millions of times a day. 
Year in and year out. 

And our engineers have taken the 


same fanatic approach with all our 


b \ down to it, there are 


data storage 2 
al only two choices. 


products: 
diskettes, data is 
cartridge tapes, ge 
computer tapes 


week. Or use something else. And give 


and optical disks. So when you get Murphy’s Law a chance to break you. 


For more information about formatted diskettes, call 1-800-888-1889, ext. 10. 
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If your co 
system or may eventually 
choose t age of gateway _ 
SETVICES | lic e-mail ven- 
dor. Gat lets you address. 
a messag and have the net- 
work di utomatically map 
the recig “to the correct mail- 
box—w ‘mailbox resides on 
the sami on a mainframe sys- _ 
tem, or Be e-mail carrier. 
Unf F LAN-based e-mail 
system) al that easy to connect 
to pub srs. MCI Mail, AT&T 
Mail, : yLink are all accessible 
from s nframe- or minicomput- 
er-bas ms as IBM PROBS, DI- 
SOSS JJ-in-1, DEC VMS Mail, 
Wang and HP Desk. AT&T 
marke T Mail Exchange, which 
runs ( icated minicomputer and 
provi.. _ way service between any 


of the internal systems and 
AT&T Mail. 

The reason for the dis- 
parity is that mainframe and 
minicomputer-based e-mail 
systems have certain advan- 
tages over LAN-based e- 
mail systems. First, they 
have existed long enough to 
be well understood. Also, the protocol 
by which they communicate with other 
e-mail systems is straightforward X.25: 
a basic part of the OSI (Open Systems 
Interconnection) model, a collection of 
communication standards that grow in 
complexity as you rise through its seven 
levels. The X.25 protocol exists on a 
fairly low level. 

Conversely, LAN gateways must 
operate on the highest level of compati- 
bility—no mean feat. Ultimately, this 
seventh heaven of protocols, in the 
form of X.400 and X.500, will make 
transporting messages from internal 
LAN-based e-mail systems to public 
carriers totally transparent. But at the 
moment, the operative word is ‘‘ulti- 
mately.’’ Although most LAN e-mail 
vendors have announced support of 
X.400, and one vendor—Network 


Couner has even announced an 


X.400 product, we know of no com- 
mercially available program that runs 
_onaLAN and delivers an X.400 gate- 
vey toa public carrier. 
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GATEWAY 
TECHNOLOGY: 
So Near, Yet So Far 


by Frank J. Derfler, Jr., and Luisa Simone 


HERE AND NOW 
_ If you want gateway functions for your 


LAN today, you must turn to vendors 
who are supplying proprietary products 
governed by a mishmash of standards. 
This is a three-handed card game where 
network vendors, e-mail vendors, and 
gateway vendors must somehow all get 
their programs to cooperate. Banyan 
Systems’ VINES, for example, takes 
advantage of technology like Soft- 
Switch’s V-Bridge to access MCI Mail. 

The problem is that most of the pro- 
prietary technology in use was original- 


Unfortunately, LAN-based e-mail 


systems are not all that easy to 


connect to public carriers. 


ly developed for specific products. In 
addition to their roles in Action Tech- 
nologies’ The Coordinator or in LAN 
Fax/10, these technologies are being li- 
censed to third-party vendors. ALCOM 
((415) 493-3800), which makes and 
markets LAN Fax/10, licenses its tech- 
nology to Da Vinci Systems Corp. LAN 
Fax/10 runs on Banyan, 3Com, and 
Novell MHS (Message Handling Sys- 
tem) networks. In addition to providing 
gateway fax transmissions, it converts 
your messages into a form acceptable to 
MCI Mail and EasyLink. — 

In the same way, PCC Systems 
((415) 321- 0430) sells modules that 


provide proprietary links for its LAN- | 
based e-mail system, cc:Mail, to Tele- 


mail, EasyLink, CompuServe, and 
MCI Mail. 

Both LAN Fax/10° and cc:Mail in- 
clude translation routines that convert 
their internal formats to the MHS for- 
mat. MHS was developed by Action 
Technologies ((415) 654-4444) and can 
be licensed for inclusion in other prod- 


ucts. Much like X.400, MHS specifies 
how you address an electronicenvelope _ 
on the network or across networks. It. 


became a standard when Novell adopt- i 


ed it as the protocol for addressing and 


HepoLne pees on its ee ivorks. 


LET’S GET COMPATIBLE | 
The benefits of MHS coupled with Noe 
vell’s endorsement have inspired other | 
companies to get compatible. Ashton- 
Tate is now licensing the MHS technol- 
ogy for Framework III. On the receiv-- 
ing end, AT&T Mail has announced ~ 
Gateway 400, which can accept mes- 
sages from any X.400 or MHS net- 
work. 

Other products that can communi- 
cate with MHS include Higgins elec- 
tronic mail, On-Site Information Ser- 
vices’ M-Bridge to MCI Mail, Informix 
Software’s SmartWare database, and 

VOXLink’s Voxmail voice 
synthesis software for 

networked e-mail systems. 

Action Technologies ad- 

mits that the MHS standard 

provides only about 90 per- 

cent of the functionality in- 
herent in X.400, but the 
standard has some ligie and: 
now benefits that cannot be denied. 
Software developers have found it diffi- 
cult to implement X.400 because 
DOS’s memory constraints make it im- 
possible to keep the entire OSI model in. 
memory. In addition, most of the gate- 
way products discussed here cost be- 
tween $700 and $1,500. Establishing 
and maintaining X.400 links will prob- _ 
ably cost three to four times as much. — 

It is easy to predict a scenario in 
which MHS becomes the gateway solu- 
tion for small or low-cost LAN installa- — 
tions. Certainly it Is Possible to imagine 


deny format—it really would be no | 
_ different from the current translations ] 
from MHS to MCI Mail or AT&T’s ~ 


format. In the final analysis, both MHS 


and X.400 will increase the speed at _ 


which individual mailboxes migrate off 
the public networks and onto LAN- 
based e-mail systems. | = 


E nee Derfler, Jr., is S orksroup Sys. 
tems editor of PC Magazine. i 


Most good work has an edge 
to it. 

And good work turns into a 
sharp, 300-dpi, colorful, awe- 
inspiring PostScript-compatible 
business weapon on the Tektronix 
Phaser CP Color Printer. 

The Phaser CP works with a 
color thermal wax process for IBM 
PC/XT7/AT or bus-compatible 
computers, in any variety of net- 
work configurations. So you can 
finally put your color, HPGL and 
PostScript-compatible applica- 
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d 


tions, not to mention every com- 
puter user, to full use. 

And in as little as 47 seconds, 
you print out a document with a 
virtually unlimited range of bnght, 
clear colors. You print out desk- 
top presentations. Iransparencies. 
Color layouts or comps. PC/CAD 
design. Or just about anything 
your heart desires. 

‘To see a Phaser CP, or to find the 
best remedy for paper cuts once 
you get one, call for the dealer near- 


est you, 1-800-835-6100, Dept. 4E. 
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Activision, Inc. The entire document was then transferred to an IBM P. 


Phaser CP. Working ona weekday and directly with a PCG, it’ll be even easier for you. 


CIRCLE 196 ON READER SERVICE CARD 


The best and the brightest. 


and printedon a" Tektronix 


2 |) (see eee SAREE 
a | eee ERAS 
2. Seeaeee eee e aes 
ANE eae See e 


A n on-screen chart processor that knows about charts and diagrams, not 


just another “screen-draw” program that makes you do most 


of the work. 


EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 


up to date. 


Mailroon 
sends to 


central files "Lost 


by 9am 


No 
File found? 
Yes 


—»> In additio 

the compla 

Log Complaint unit copie 
for manage 


Central files: 
comp 


forn 


lete 
Order" 


This chart frag- 
ment was pro- 
duced on an 

HP LaserJet- 
Plus and is ac- 
tual size and 
unretouched. 


Automatic. Fully automatic text centering within shapes. Fully automatic line routing & re- 


routing. Fully automatic placement of text along lines. 
Fast. Written in assembly language for speed. 


Large. Diagram size limited only by available memory. Supports LIM expanded memory. 
Diagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 


it in page size pieces. 


Standard. All standard data flow and flowcharting shapes included. Other shape libraries 


are available. 


User friendly. Don’t take our word for it. PC Magazine says ‘‘EASYFLOW lives up to its name. 
It’s hard to imagine any easier and more flexible way to produce basic and even complex 


flowcharts’. 
Mouse. Optional but fully supported. 


It works. Over 50,000 copies sold. Two of the ‘‘big eight’ accounting firms have world wide 


site licenses for the use of EasyFlow. 


It prints. On most popular printers including IBM, Epson, Toshiba, HP Lase 
Jet XEROX 4045, postscript printers and many others. 


It plots. On HP7440, 7475, 7550 and 7585B plotters. 


rJets, HP Desk 


Documented: 130 page manual plus over 150 screens of context sensitive help. 


Haven Tree Software Limited 
PO Box 1093-P 
Thousand Island Park, NY 13692 


Rush delivery: Order by noon today (eastern time) and you’ll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 


EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 


Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 
Payment by M.0., check, VISA MasterCard or Company PO. 


{VE 


RES Telefax(G3): (613) 544-9632 


Order Desk: 1-800-267-0668 
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Information: (613) 544-6035 ext.49 


Serve. But now it must act on X.400 links 
with domestic vendors or risk losing its 
leadership position. When you consider 
that MCI and AT&T Mail deliver easy-to- 
use services, and that EasyLink (with 
175,000 active mailboxes in 1988) and 
MCI (with 100,000 active mailboxes as of 
last year, plus access to CompuServe us- 
ers) deliver the largest subscriber bases, a 
conclusion is easy to reach. MCI remains 
the winner for individuals seeking e-mail 
capabilities—at the moment. 


Strictly on the basis of numbers, Western 
Union Telegraph Corp.’s EasyLink pro- 
vides tough competition for MCI Mail and 
AT&T Mail. EasyLink offers a greater 
number of delivery methods: in addition to 
electronic delivery, you can opt for U.S. 
Mail service (2-day delivery), mailgram, 
telegram, cablegram, telex, and fax trans- 
missions. Subscriber numbers are impres- 
sive, too—EasyLink surpasses MCI 
Mail’s subscriber base with approximately 
175,000 active mailboxes. But the real 
news about EasyLink concerns the num- 
bers that appear on the bills. 

In May of this year, Western Union an- 
nounced a new pricing structure for basic 
EasyLink service. Users will no longer be 
billed for time spent on-line, nor will they 
have to pay a surcharge for using high- 
speed phone lines. Like MCI Mail and 
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Meet Perfect Menu. 
The Perfect LAN 
Front-End. 


(Complete with E-Mail!) 
Menu Program, System Administrator, Electronic Mail Sys- 


tem, Usage/Project Tracker, Security Watchdog, and much 
more, all in one program for your DOS LAN or stand-alone. 


Perfect Menu is a total LAN Front-end solution—compatible 
with ALL DOS LANs (Novell, 3COM, PC-MOS, Network- 
OS, Banyan, you name it). For all its power, Perfect Menu 
is completely Non-Memory Resident, and self-installs 
across any network, to any local, redirected and virtual drive 
of any size. 


Perfect Menu gives you access to 640 individual menu selec- 
tions with over 10,000 command options for each user. 
Menus can even be nested up to 32 levels deep! Perfect 
Menu lets you create a Common Integrated User 
Interface—tailor it to your specifications and needs. 


Perfect Menu gives you System Administrator sophistica- 
tion, power and ease-of-use with features like advanced secu- 
rity control, innovative usage and project tracking, handy 
PIM tools and much more. Perfect Menu’s autonomous Sys- 
tem Administrator program sports more tools than we have 
room to explore. Suffice to say—it defines power and con- 
venience. 


And, if all of the above is not enough, Perfect Menu comes 
with a full feature E-mail system! You have to see Perfect 
Menu to believe it, check it out today! 


PERFECT MENU Family 


@ LAN PAK/UNLIMITED Users Per File 
Server. 
If youre looking for best value in network front-end, 
menu, E-mail, usage/project tracking, security and 
productivity software—then this is the perfect selection! 
Easy to setup, administer and use, yet completely cus- 
tomizable and extremely powerful and sophisticated. It’s 
simply perfect. 


Retail Price: $349.95 


@ LAN PAK/FIVE User Network. 
If you have a PC-based network or applications, then 
our five user version sets the standard for small net- 
works! Not only is it easy-to-use, it’s easy-to-adminster 
and has all the power of its Unlimited Big Brother. Of 
course, if you have growth in mind, all versions are fully 
upgradeable. 


Retail Price: $195.95 


@ BUSINESS PAK/Stand-alone. 
With our single user BUSINESS PAK, many users share 
one stand-alone computer. You can have all the power 
of the PERFECT MENU network versions as you 
administer productivity—not headaches! 


Retail Price: $84.95 


@ BASIC SYSTEM/Single User. 
Want perfection at home? PERFECT MENU BASIC 
SYSTEM is as powerful as it is easy to use. At a $49.95 
suggested retail, it’s one of the best values in its class. 


EE 


International Computer Group, Inc. 
18520 Office Park Drive 
Gaithersburg, MD 20879 


(800) 833-2324 
(301) 670-7007 in MD, (301) 330-7274 fax 


*Trademarks are registered per their respective manufacturers. 
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-= a complete line of 
mass storage solutions, including 
quality Seagate* hard disk 
drives, CMS components are 
designed to optimize the 
performance of today's wide 
variety of popular computer 
systems. 

Whatever your 
capacity or performance 
needs, CMS has the disk 
drive that's right for you 
And all of our models 
are engineered and 
manufactured to the 
highest standards of quality 
and reliability. 


AST® Bravo and Premium Solutions: (INTERNAL) 20, 30, 
40, 60 and 80 MB; 65-28 ms. (EXTERNAL) PC Stack: 30, 
45 and 80 MB; 40-28 ms. 


_ SS Seagate 


*The CMS logo is a registered trademark of CMS Enhancements, Inc. All other 
products and brandnames are registered trademarks of their respective companies. 
Copyright © 1989 CMS Enhancements, Inc. 


SOLUTIONS 


CMS Enhancements provides you 
with the solutions to your most 
challenging storage problems. 


You don't have to experiment with trial 
and error to solve your computer mass 
storage problems. That's because 
CMS Enhancements provides you 
with total solutions to meet today’ S 
storage needs. 


CMS) 


ENHANCEMENTS 


Compaq® Deskpro Series Solutions: (INTERNAL) 20, 30, 
4(), 60 and 80 MB; 65-28 ms. (EXTERNAL) PC Stock: 30, 
45 and 80 MB; 40-28 ms. 


At CMS, we 
<4 complement 
—— | > our state-of- 
SS © the-art 
: —@ products 
with instant 
availability, 
, competitive 
pricing, and the finest in 
service and support. No wonder we're the 
industry's leading supplier of complete 
storage solutions— with over one million 
hard disk drives sold, worldwide. 


So contact your nearest CMS 
Enhancements dealer, today. And let 
CMS provide the perfect formula to solve 
your storage problems. 


IBM® PS/2 Models 25, 30 and 30-286 Solutions: 
(INTERNAL) 20, 30 and 40 MB; 40-24 ms. (EXTERNAL) 
PC Stack: 30, 45 and 80 MB; 40-28 ms. 


For the name and telephone number 
of your local CMS Enhancements 
dealer, call us at 714-259-9555. 


= 
ENHANCEMENTS 
CMS Ehancements, Inc. 1372 Valencia Avenue, Tustin, CA 92680 
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AT&T, EasyLink now bilis according to 
the number and length of the messages 
sent. 

Under the old rate structure, our sample 
report and memo (see the chart ‘*Public E- 
Mail: Comparison of Costs’’ in the sidebar 
‘‘Trimming The E-Mail Tab’’) would 
have cost $3.08 and $1.20 to transmit elec- 
tronically. Providing you are transmitting 
at 1,200 bits per second or faster (anyone 
transmitting at 300 bps will incur a sur- 
charge), those figures drop to $2.33 and 
$.35, giving EasyLink the appearance of 
being the cheapest of the three services in- 
cluded in the survey. 

Appearances can be deceiving, though: 
niggling holdovers from the old pricing 
structure—like a $25 minimum monthly 
charge and surcharges for the use of 800 
numbers—add to the real-life cost of using 
EasyLink. 

A new full-service offering does roll 
some additional functions into the basic 
subscription price. You can now scan your 
mailbox, read mail, and check the status of 
outgoing messages without incurring any 
additional charges. 


FACING FRUSTRATIONS 
The EasyLink default on-line user inter- 
face is frustrating. Nonmnemonic or arbi- 
trary commands like PTS (proceed to 
select), GA (go ahead), and LLLL (signal- 
ling the end of a message), make EasyLink 
anything but easy for novices. Fortunate- 
ly, you can bring up a menu system with 
common English terms like scan or read. 
Except for the ability to write over a 
character (provided you are still on the 
same line), EasyLink offers no on-line 


TAB Cunlinue 
Send Grow 


editing. Worse, if you are on-line and 
don’t wish to send a message immediately , 
be prepared to lose your draft because 
EasyLink cannot store it on-line. The only 
workaround (other than creating messages 
off-line) is to send the message to yourself. 
Once it is delivered to you as mail, you can 
store it for 5 days. 


ETE eT 


EDITOR'S CHOICE 
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PRIVATE 
NETWORK 
(FOR HIGH 
VOLUME USER) 


NET/X-2000 thee 


NETWORKS 
CASCADED 


SYSTEM 
PRIVATE NETWORK 


NET/X-2000 


A full-featured messaging and 
document switching system starting at 
less than $12,000! The NET/X-2000 
gives your PCs all the advantages of a big 
system without a big price: 


° store-and-forward switching 

¢ E-Mail/MS-DOS® files 

e expandability 

° Docutex© software that runs 
concurrently with other PC software 

e parallel processing architecture 

e multiple protocol capabilities 

e full control over adding/deleting stations 


MS-DOS is a registered trademark of Microsoft Corp. 


International Telecommunications Services 


New York (516) 589-8666 
Florida (305) 477-9533 
California (213) 536-0378 
Canada (416) 247-6201 


CIRCLE 333 ON READER SERVICE CARD 


SPF/PC 


Bridging the 
Micro-to-Mainframe 
Editing Gap 


Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally equiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 


Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 


Mainframe users will especially 
appreciate SPF/PC’s familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 


True split screen 
° Directory/member lists 
° Command stacking 

e Binary file editing 

° Hexadecimal editing 
Network support 


Want proof? Ask for a free, inter- 
active demonstration diskette. 


SPF/PC® — so much like the 
real thing, you'll forget you’re 
editing on a PC. 


Command Technology 
Corporation 


1900 Mountain Blvd., Oakland, CA 9461 1 
Phone:(415) 339-3530 FAX:(415) 339-3883 
Orders only: (800) 336-3320 (Canada, U.S.) 


CIRCLE 188 ON READER SERVICE CARD 


ELECTRONIC MAIL __ 


EasyLink also requires that you know 
the addressee’s exact mailbox number in 
order to send a message. The on-line user 
directory doesn’t do much to lessen this in- 
convenience. To look someone up in the 
database—which is accessible only if you 
pay an additional annual $12 fee—you 
must exit the mail service. The database 
doesn’t make it particularly easy to find in- 
dividuals because it is organized around 
company names and mailbox numbers. 

One way to get around the ““no name’’ 
addressing convention is to use the Redi- 
List feature. RediLists are mailing lists; 
they can be named and can contain from | 
to 999 mailbox numbers. While RediLists 
fulfill the traditional role of mailing 
lists—sending the same message to a num- 
ber of people—anyone desperate to ad- 


Instant Mail Manager 
compensates for 
EasyLink’s lack of 


on-line editing. 


dress messages by name can establish 
mailing lists for individual mailboxes and 
title each with a person’s name. It’s awk- 
ward, but it works. EasyLink also allows 
users to assign a two-digit numerical code 
to frequently used destinations, such as 
EasyLink mailboxes, telex terminals, or 
fax machines. RediLists and abbreviated 
address codes can be created only by send- 
ing a message with your specifications to 
Western Union’s service department. 


INSTANT COMPENSATION 
Western Union’s Instant Mail Manager 
($150) is a proprietary communications 
program that compensates for EasyLink’s 
nonexistent on-line editing facilities with a 
word processing module that includes fea- 
tures like cut-and-paste and margin set- 
tings. An address list allows you to forget 
all about mailbox numbers and use peo- 
ple’s names instead. A one-keystroke 
command initiates communications and 
sends messages automatically. 

While unattended operation is possible 
with JMM, the program must run in the 
foreground, and you must capture the en- 
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tire session to a file. (The log file is the 
only way you know that your messages 
have been successfully transmitted.) Unat- 
tended operation allows you to start trans- 
mission after you’ve left the office—a 20 
percent discount is offered on all messages 
sent during off-peak hours. 

Western Union recently began shipping 
Office Access for the PC, a $295 upgrade 
to the IMM package; the software address- 
es some of JMM’s shortcomings. Pop-up 
windows allow you to respond to various 
prompts regarding addressing options or 
adding a name to your address list. You 
can compress and encrypt files, create 
electronic forms, and even shell out to a 
major word processor (like WordPerfect) 
to create a message. Best of all, the pro- 
gram allows background operation. You 
must still rely on log files of the session, 
however, to make sure that your file was 
transmitted correctly. 


HIGH-END ABILITIES 

The EasyLink service does provide some 
useful high-end features. While it does not 
support such simple features as the cre- 
ation or storage of on-line forms, it does 
support EDI. (If you don’t buy Office Ac- 
cess, you can get the $100 /nstant Forms 
Plus to create forms off-line. Office Access 
includes the functionality of both /nstant 
Forms Plus and IMM.) You also get the 
ability to directly transmit binary files. 

Currently, Western Union’s commit- 
ment to the X.400 protocol is reflected by 
connections to several European PTT's and 
by EasyLink’s participation in the AIA’s 
(Aerospace Industry Association) pilot 
program for X.400 connectivity. 

Bulletin board capabilities and exten- 
sive database offerings round out Easy- 
Link’s services. For only $.15 per minute, 
InfoMaster gives you low-cost access to 
over 800 independent databases. FYI 
News offers briefs on topics as diverse as 
foreign finance, flight schedules, and local 
sports. 

EasyLink provides a host of features, 
including many of those found in MCI 
Mail and AT&T Mail. The clumsy user in- 
terface, however, makes it difficult to ac- 
cess those capabilities. Instant Mail Man- 
ager mitigates some of EasyLink’s 
annoying flaws, and Office Access for the 
PC goes even further in this respect. If you 
opt for EasyLink, you'll find that one of 
the proprietary programs is a must. a 


Luisa Simone is a contributing editor of PC 
Magazine. 7 


|’ PC BRAND offers 
you mote... 


Welcome to PC Brand. Your 
| first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 


. TT = 8 thousands of quality name 
—Serviceand —eeae 

ees , accessories. 

Choose from over 10,000 

items in stock... all at 


| unbeatable prices! 


EC BRAND is the LL Bean of the personal 
computer mail order. oe : Free Freight, 
~~ PC BRAND wants no unhappy customers, | Toll-Free Support, 
and it's service and support policies help to 5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver the 


tangibles. 


omputing’s 10 Best Mail 
Order Companies , Feb, 1989 


Free freight ¢ Fast delivery 

eNo credit card surcharges 

e A 30-day Money-Back Guar- 

antee on every system we sell 

e Toll-Free Customer Service 

and Technical Support that 

will stay with you until your 

questions are answered and 
our problem is solved 

e And our exclusive 5-Year 

Warranty on all PC Brand 

products, call for details. 


all PC Brand today. 


For the best selection... 
the best products...at the best 
price, you can't do better than 


PC Brand. 
Call PC Brand today! 


TURN PAGE 
FOR PC BRAND SYSTEMS 
.. AND NAME BRAND 
PERIPHERALS 


Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


1K@ BRAND 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 


PCV20 AD-II $559 


15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 


Standard System Features: 


¢ 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 

e 512K RAM standard. Expandable to 640KB 

e One 360K Floppy Drive ¢ 84-key AT Style Keyboard 

e 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

e AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
Accomodates up to 4 HH Mass Storage devices 

e Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 


Drive 
$669 $749 $944 $1077 
$899 $1074 $1094 $1227 
$1024 $1104 $1279 $1299 $1432 


$859 $939 $1114 $1134 $1267 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


Now Using C&T 
"Neat" Chip Set 


12 MHz Clock, Zero Wait Operation, 
Norton SI. 15.3 eLandmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

¢ 80286-12 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM 

¢ 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

e 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

e Enhanced 101-key AT Style Keyboard 

e High Capacity System Power supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

° 80287 Co-Processor Support 

e AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

¢ Built-in System Board LIM 4.0 EMS hardware drivers 

e User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

¢ 8 Slot motherboard design (6 16Bit & 2 8Bit) 

¢ Small foot print case with 5 Disk Drive bays 

Options: 

e Full size 5 drive case ¢ Factory Installed RAM Upgrades 

e Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable 

¢ Full or Mini Size Towe® Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 


42MB-46MS 40MB-28MS 71MB-18MS 110MB-25MS 
1:1 RLL 1:1 MFM 1:1 MFM 1:1 RLL 


1295 $1399 $1625 $1809 
$1644 $1760 $1985 $2159 
$1759 $1860 $2095 $2269 


$1526 $1625 $1860 $2034 


VGA 16 bit 


VGA/Mono 
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Unbelievable Price 
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20 MHz Clock, Zero Wait Operation 


Norton SI 20.4 eLandmark» 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 
e 80286 Processor Operating at 20MHz w/Zero Wait States in 


interleave mode delivering 26MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the System board using 256K 
and/or 1MB 100ns RAM 

¢ 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

e Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

¢ 80287 Co-Processor Support 

e AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

e Built-in System Board LIM 4.0 EMS hardware drivers 

e User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

¢ 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

e Medium foot print case with 5 Disk Drive bays 

Options: 

° Full or Mini Size Tower ® Case ° Factory Installed RAM Upgrades 

¢ Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


286/20 w/512K, Hard Disk Drive, Monitor & Video Card 
40MB-28MS_ | 71MB-18MS | 110MB-28MS | 150-16MS 320-16MS 
1:1 MFM 1:1 MFM iE RELL 1:1 ESDI 1:1 ESD] 
$1530 $1730 $1940 $2496 $2890 


To Order Call 1-800-PC BRA 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 
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20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 «Landmark» 23.5MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

¢ 80386SX Processor Operating at 20MHz delivering 24MHz 
Effective Throughput 

e 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 80ns RAM 

¢ 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

e Enhanced 101-key AT Style Keyboard 

e High Capacity 200 Watt System Power Supply 

e Real Time Clock/Calendar with 5 Year Battery 

e 80387SX Co-Processor Support 

¢ Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

e 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

¢ Medium foot print case with 5 Disk Drive bays 
(Shown with optional Mini Size Tower ® Case) 

Options: 

e Full or Mini Size Tower ® Case ¢ Factory Installed RAM Upgrades 

e Custom configurations w/Name Brand peripherals of your choice 

e Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


386SX-20 w/512K, Hard Disk Drive, Monitor & Video Card 
40MB-28MS__| 71MB-18MS_ | 110MB-28MS | 150-16MS 320-16MS 
1:1 MFM 1:1 MFM EPREL 1:1 ESDI 1:1 ESDI 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. Open Monday thru Friday: 8am to 6pm Central. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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Amazing Performance 


"Faster Than a Speeding Bullet!" 


-Computer Shopper Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine £eb.14, 1989 


PC BRAND 386/20 $1895 


20 MHz Clock, Zero Wait Operation 


Norton SI 24 * Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 
¢ Intel 80386 Processor Operating at 20MHz with Zero Wait States in 


interleave mode delivering 30MHz Effective Throughput 

¢ 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB 100ns RAM 

¢ 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 

e Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

° 80287, 80387 Co-Processor Support 

¢ Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

e User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

¢ 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

¢ Medium foot print case with 5 Disk Drive bays 

Options: 

¢ Full or Mini Size Tower ® Case © 8MB 32Bit RAM Card Upgrade 

e Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable ¢ Weitek Co-processor 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 
oe 40MB-28MS 110-28MS 150-16MS 
1:1 MFM 1:1 MFM 1:1 RLL 1:1ESDI 1:1ESDI 
$2401 $2589 $2710 $3310 $3810 
$2704 | $2813 $3003 | $3603 $4165 


VGA16bit]| $2845 $2954 $3154 $3754 $4275 
$2599 $2709 $2908 $3508 $4041 


h 


PC BRAND 386/25 $2250 


25 MHz Glock Zero Wait Operation 
Norton SI 28.3 «Landmark Speed 35MHz 


Norton SI 30.5 e Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 
¢ Intel 80386 Processor Operating at 25MHz with Zero Wait States in 


interleave mode delivering 35 to 44 MHz Effective Throughput 
e 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM 
¢ 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
e 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 
e Enhanced 101-key AT Style Keyboard 
e High Capacity 200 Watt System Power Supply 
¢ Real Time Clock/Calendar with 5 Year Battery 
¢ 80287, 80387 or Weitek Co-Processor Support 
e AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 
e User configurable I/O timing permitting compatible operation 


with older peripherals or faster I/O for newer devices 
e 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
¢ Medium foot print case with 5 Disk Drive bays 
Options: 
e 32KB or 64KB Cache Processor ¢ Weitek Co-processor ¢ Tower ® Case 
¢ Custom configurations w/Name Brand peripherals of your choice 
¢ Compaq® Style LCD or Plasma Portable ¢ 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 


pce 40MB-28MS 71MB-18MS 110MB-28MS 150-16MS 320-16MS 
1:1 MFM 1:1 MFM 1:1RLL 1:1ESDI 1:1ESDI 
$4520 
VGA 16 $4630 
Mes/Meney 2030 $3260 $3445 


CIRCLE 309 ON READER SERVICE CARD 


Exceptional Support 


386/33 CACHE 


$2799 


Worlds Fastest 


seaport YourBestChoice 
; forQuality5Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 


33 MHz Clock, Zero Wait Operation 


NortonSI 45.9 e Landmark 58.7 MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


LCD PORTABLES from 


Standard System Features: 286 & 386 Systems 
e True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States . 
Delivering up to 58.7 MHz Effective Throughput *912K, 1.2MB Drive, Sa = 
e Intel 82385-33 Cache Processor with 32K 25MS Static RAM Standard, Combo Controller, a eal ih Hi 
Field Upgradable to 64K Backlit Displ ay Ee gt BEE | 


e 1024K RAM Standard Expandable to 16MB 

e 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

e 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 

e Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

¢ 80387 or Weitek Co-Processor support 

e Phoenix BIOS With Full MS/DOS, 0S/2, XENIX, NOVELL, 3COM 
and PCNET compatibility 

e 8 Slot motherboard design 


All feature: jess ee 
e 640 x 400 Backlit Supertwist LCD by TOSHIBA 


(EGA Plasma version w/16 Grey Shades Available) 
¢ Monographic & Color operating modes, EGA Optional 
e External Monitor Support. External Keyboard Port. 
e 5 expansion slots (3 long, 3 short) ¢ 86-key keyboard. 
e Accomodates two 5.25" or 3.5" Floppy/Hard Disk Drives 
¢ 200 Watt 112/220 Autoswitch Power 
e Serial, Parallel, Game Port, Clock /Calendar Standard 


e Full size case with 5 Disk Drive bays 
(Shown with Optional Full Size Tower ® Case) 
Options: 
e Custom configurations w/Name Brand peripherals of your choice Standard Pre-Built Configuration: 
e Weitek Co-Processor * Tower ® Case ¢ Factory Ram Upgrades 


Portable System Processor and Drive Options 


yee mere 386 /20 386/25 


$1670 $1970 $2600 $2800 


$1979 $2279 $2909 $3110 
sow $2050 


$2700 $3000 $3550 
tL EDS! $3300 $3600 $4200 


Standard Pre-Built Configuration: 


386/33 With Hard Disk Drive, Monitor & Video Card 
40MB-25MS | 71MB-1MFM | 110MB-25MS |150MB-16MS | 320MB-16MS | 640MB-17MS 
1:1 MFM 1:1 RLL 1:1 RLL 1:1ESDI 1:1ESDI 1:1 ESDI 
$3354 $3579 $3764 $4459 $4714 | $5999 


Dev\cPU 


A 


To Order Call 1-800-P 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 
PCBrand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm Central Time. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV PCMS8-14 
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Shop PC Brand ‘Today. 


LAPTOP COMPUTERS* 
TOSHIBA | co 
1000: SIDR B0C8S 1 EDD. doe coencies $699 


1600 BACKLIT, 80C86-12, IMG, 20MB HD,FDD ...3240 
3100E Gas PLASMA 80C86-12, !MB, 20MB HD, FDD ........ 2805 
3200; EGA, 80286-12, IMB, 40MB HD, FDD ........... 3595 
5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD, ...6115 
NEC 


IWEUUIEIS CCA TAD) fi teerses tons ee eects $1995 
TU treet Ger FVII es cte eta eae Call 
MITSUBISHI 

MP286L-220; 80286, 20MB HDD, FDD ....$2439 
ZENITH 


All Models 


Multisync 2A 14" (800x600) EGA VGA .$499 
Multisyne'GS 14" MONO: s.e..nsiennb enc: 249 
Multisyne 3D 14" (1024x768) EGA/VGA ...679 
Mrltisyne Xi 19" (1024x768) oie ees 2150 
MAGNAVOX 

12 Amber TL Monochrome ..c.4..,.7 $79 
14" VGA Paper White Flat Screen ......... 135 
13 RGB (640x200) Color... see 230 
13 EGA 640x400) Colors. 2s. naee Sieh 
14" VGA (640x480) .31DP Color........0..... 415 


PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ....$249 
Ultra 16 16" Multifreg. EGA/VGA......... 879 
Ultrasync 14" Multifreq. EGA/VGA.......520 
PRINCETON PUBLISHING LABS 
Multiview 15" Full Page Monitor w /adapt..$890 
SEIKO 

CM1430 14" (1024x768) Multifreq......... $575 
MITSUBISHI 


XC-1410 14" EGA (640x350) wu. $369 
AUM-1381 Diamond Scanincssecais.seteon 499 
FIL6605 15" CAD Monitor vccss.ccs2s stcacs.ee 1295 
FIHL6905 19" CAD Monitornsns s.uniae: 2325 
SONY 

CPD1304 14".25DP (1024x768) Multiscan . $689 
CPI 302 13 IM SCAI s.osic0scsavesoeliatevon coccsex: 610 
CPRIDIS20° 13" (640% 480) VGA cane 485 
ZENITH 

ZCM-1490 Flatscreen Enhanced ........... $619 
RELISYS 


RE-9513 VGA(640x720).31DP Color.....$369 


PC BRAND 100% Hayes Compatible! 


1200 Baud Internal w/Bitcom ...........0000.. $49 
TOO amie xtewmaall o5.0-.8s05.. 1 s6aess ose 70 
2400 Baud Internal w/Bitcom ...............00.. 89 
ZA00 Batic’ BXternal 2.0: eiscciccccc sk woop Wiss 
HAYES 

12007 2400 External. <2.34u it $285 /429 
A.T.LI. 


2400ETC Internal Modem w/MNP5 ...$165 
US ROBOTICS 

Courien Hol 7 9600 cient $599 
Courier V.32 9600 Baud Ext.w/MNP5 ..889 
Courier HST Dual Standard Modem......995 


Internal Modems 


TAPE BACK-UP 


Se SASS 


smi as 


SPECIAL 


ATI 

GP VV ONCEM ig: so, ceca onanieessaptew ene $229 
VGA Wonder w/ 256K oiccectisctecccseees ccc 329 
NEC 

Oe? DON ar etal eee oc eseeeicd: ee Gall 
SWAY G2: 12/1 Ne See eer eee Call 
PARADISE 

Autoswitch 480 EGA. o.c.c.csiisseitssrenees $179 
OY Pitas Biro oleae Rl ge ee eee 265 
VGA+ 16 16 Bit Version NEW .......0...... 299 
VGA Professional W/512K woe eeeeeeeceees 399 
PC BRAND 

Mono Graphics w/Printer Port .............. ole) 
Color Graphics w/Printer Port .............5 49 
EGA (640x480) Autoswitch ..... eee 135 
NG ae enlist Ce ee ene eee 179 
4 GS Vo 01 a en PE eI A 220 
VIDEO SEVEN 

Meee eK Cmee sie ch tusnereepteigeh beste os $209 
AT cla Cre ee eee ne en a 268 
PaStW rite, VGA oes cdkede cose vacupaeeenneaaeee 379 
RP GB oe soak it ee ere 475 
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DISK DI 
FLOPPY DISK DRIVES: 
SO0Ig 5.29" TIRE Blacks ..2.si,..cseeteee ee: $75 
ZOOK 3:5) Tall wi 5.25" Mounting a. 80 
2IMIBVO 20) TOGO yr acta rscietugt riences 85 
1.44MB 3.5"HH Grey w/5.25" Mounting 95 
PS/2 FLOPPY DRIVES 


CMS 5.25 360K /P5/2° ExtFloppy. 25199 
HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT Controller ...$259 
20MB 35MS ST125 w/XT Controller .....299 


DOME SSMS SL125 4 ee 245 
30MB 65MS ST238 w/XT Controller .....285 
SUMIB. G5MS SI1SS ..i.ccs. stgetesain et oO 
30MB 35MS ST138 w/XT Controller .....355 
AO NAD 2OIVIS Oh 20 PP ee Pe yovsccas poalennce 369 
40M 24S SPS eee 2 ache 419 
80MB 28MS ST4096 Full Height ............. 590 
TOSHIBA 

ROWER 25IMIS IMIG 2 RAGE iss: coieteiessheccecs $649 


156 MB 23MS MK-156FA ESDI Full Het .. 1095 
MINISCRIBE 

ACID 2OWS MIB O53: ete cesses dos acca $419 
ZIMED TSIVIS: M3085 cee ke cere neces es 595 
150MB 17MS M3180E ESDI 1/2 Het ..1295 
320MB 16MS M9380 ESDI Full Het. ....1550 
640MB 16MS M9760 ESDI Full Het. ....3400 
PRIAM 

45MB 28MS ID45H Half Height ........... $489 
130MB 20MS ID130AT Full Height ...... 1395 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL Full Height 1495 
330MB 20MS ID330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 
IOMEGA 


Bi20msingle 5.25" 20M Int; avec ose $765 
B144!] Single By 5 AVE Es. scsecsasaadonacs 995 
244%. Dial 5:25" 44 MB EXC .occsscccssecosseees 1995 


If the drive you require is not listed here please 
contact our sales department for a quote! 


| TAPE BACKUPS [ 


60MB Archive Int. or Ext. w/Cnitrl. ....$590 
60MB Maynard Maynstream Portable ..889 


AQMD Jrwin: [niteriiall ..ccsccccs2s cece nace encccere aS 
SOMES Tw innter niall s chert. ee 509 


150MB Archive Internall-fcn asa 925 


PC BRAND 16Bit VGA 


save Time. Save Money. 


PC BRAND- YOUR 
#1 LAN SOURCE ! 


Complete PC Handscannetivssssssccsseee $165 


Complete PC Half Page Scannet............ 165 
Complete PC Full Page Scannet......... eee r is, 
Diamond Flower HS3000 Hand Scan ...185 
Hewlett Packard Scanjet Plus ................ Call 
WIICEOCOM OO CCs 2k aay es coatsaseerrcuaee 1785 
Microtek MSF300Q w/64 Grey Level ...... 1495 
Sumimasketch 12.0 e whic. cer 378 
Summeasketeh [7X 13:2 eset. ee ans 635 


BROTHER 

HL 8E Laser (HP LJII, HPGL) ............. $1875 
EPSON 

LX810 180/30.....189 LQ510 180/60....... 229 
FX850 330/88....345 FX1050 264/54......445 
LQ850 330/88...Call LQ1050 330/88....Call 
LQ950 264/88...Call LOQ2550 400/108..Call 


KODAK DICONIX 

150Plus 150/50 ..315 300WP 310/73 .....479 
HEWLETT PACKARD 

Deskjet Plus .....690 Laserjet II........... 1720 


LASER JET ACCESSORIES 

CPI Superfont Cart. adds 150 fonts.. ....... 295 
CPI 1mMB Memory Kit. 349 CPI 2MB Memory Kit. Syke, 
PRINCETON PUBLISHING 

PS-388 Postscript board = 2250 

Adds Postscript to your HP LASERJET! 

NEC 

P2200 170/55 ....335 P9XL 400/140 ....1030 
P5200 265/90 ....530 P5300 Wide .......... 675 
LC890 Laser ....3190 LC890XL Laser ..4495 


OKIDATA 

ML320 300/62 ..345 ML321 300/62 .....479 
ML390 270/90 ..475 ML391 270/90 .....655 
ML393 450/120..995 ML393C 450/120..1069 


PANASONIC (New Models Listed) 
1180 192/38....... 189 1191 240/48 .......... 245 


1124 192/63....... 91592. 220/38 ho .2: 419 
1595290 /51 3... 469 1524 240/80........... 545 
TOSHIBA 


321SL 216/72...Call 341SL Wide Carr ... Call 


SITDK 2007 120s Gall Express 341 ...5.. Call 


EPSON FX 1050 


NOVELL NETWORKING 


NOVELL 

4A User EUS 286 Level 2 voici cetiece tee $479 
S User BES Level (cee ois osaticedendlocicencts 939 
Advanced Netware 286 Latest Version ........ 1850 
SFT Netware 286 Latest Version ou... 2850 
INGEWAYEe Gree ooo eds cca csbiaes Call 
Wise! COMmOGessOn BOARG oe iiics. Se.sansacs 379 
NE2000 Ethernet File Server Board ........ 399 
INE TOO0"Biemet Gard rk ..css.ites 299 


TIARA (Lowest Priced Lancards) 
Lancard/A 8 Bit 1/2 Slot Arcnet Board $89 
Lancard / AvArenet Board for PS/2>....... 279 


Lanecard /E'S Bit Ethernet Card .......:.::.... 199 
Lancard /E Twisted Pair Ethernet Card ....... 329 
& Port Active biibe ee ee 285 
A. Port aso ty Cuba Glow teres tap pons trent ineadenti once 49 
GATEWAY (PC Magazines Editors Choice) 

Gy Ethernet ee es cs osexstaveciadd $435 
INE eas cok tel 269 
G7 “Bthernet tor boy 2 tts os Sciseecoes Call 
STANDARD MICRO 

HE 0 Arenet Boat o.1455-oe. ase ssh $135 
PC260 Twisted Pair Arcnet Card............ 130 


PC500-WS 16 Bit Work StationBoard375 
PC550 16 Bit Twisted Pair Arcnet Card......... Call 


PST10 Arcnet Board 40125 / 2.0. cciesocereees: 439 
PC500-FS 16 Bit File Server Board.......... 449 
AURCNIERD Passive PVUD <6 fc. csci,c.necatecrduce 72 
ARCNET Acaye tibet. eeientenss B09 
WESTERN DIGITAL 

Ethercard+ w/Novell Drivers .............. $219 
Ethercard+ Twisted Pair Ethernet Board....... 319 
Ethiercand - Ae fore cosh ico dc esteem ne 320 
UNINTERRUPTABLE POWER 

ELGAR 

TOS TOG TOGO Matis Br see ccsenssecrsacss Call 
IPS: 500 Watt UPS =... .: ee ee een Call 
PY 

DataShield turbo] 2625 Walt... c.c.je0us. 595 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different hardware and soft- 
ware products, Call for prices on products not listed. 


ALIS: Ba cena er tesk cient lensascseere: $479 
ASHTON-TATE DBASE IV ........... 449 
BORLAND Ouattre 28.6 e. eee: 149 
CENTRAL POINT PC Tools Deluxe ............. 42 
FUNK SOFTWARE Sideways.................. 42 
EOUUS 123 Latest Versidtin aecrisccecctecccoaeed. 295 


CO-PROCESSORS/BOARDS 


INTEL 

Aboveboard Plus w/512K 2.2.2 $419 
Aboveboard. Plus: 1/O 512K. 2 ac cases 469 
Inboard.386 for PC w/IMB.... jacc canes 595 
IMDOATE- SOG sack he ee tee ee 859 
SOB 7-2 cvivesesccesiees 159° "8087-1 i223. 189 
8038 7- 1G ccciiscsccsee 369 80287-10 ................ 259 
803672524 ae: 559 80387-20 ....ssecssceone 449 
80387-SX .......0006 359 80387-33............... Call 


*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


cen) |e co 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm Central Time. VISA, ae 


Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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GA, MDAuSaislerenles 


es! the Phenomenal VGAWONDER does it all at IBM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. AHOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operatiny systems designed for IBM systems will 
run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MUILTI- 
FREQUENCY MONITORS. Although these features are expected from 


ATI they are NOT AVAILABLE from other manufacturers. EGA on all 

monitors including RGB & TTL means a perfect card for Technology you can Trust. 
networks. MOUSE ON BOARD! ATI built the mouse right op INCr,, See ees 
in to this one, why not? No extra charge! VGAWONDER ~ 2, Pere TEEOO Ton aoe 
is available in both 512K and 256K Versions. Ask your = ) : | 


dealer for more information. 
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ATI, VGA WONDER — AT] Technologies Inc.; Multisync — NEC Home Electronics Inc.; 
AUTOCAD.— Autodesk Inc.; WINDOWS — Microsoft Inc.; GEM — Digital Research Inc.; 
VENTURA — Xerox Corp.; HERCULES — Hercules Computer Technology Inc.; 

IBM, VGA, EGA, CGA — International : 

Business Machines Corp. 
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looking for spectacle, the latter when it’s 
all you can afford. Not doubt about it, 
monochrome means a less expensive dis- 
play. 

Take one look at any of these 27 moni- 
tors PC Labs has evaluated, however, and 
you Il see that monochrome VGA displays 
are not simply for the economy-minded. 
At their best, their images are actually 
sharper than those formed by color VGA 
displays. While each pixel of a color image 
is made from a trio of three dots that tend to 
blur the pixel’s edges, a monochrome 
pixel is a single, sharply defined dot of a 
single color. If you’re concerned about 
quality and readability, for any application 
that doesn’t require a full color spectrum, 
monochrome is both eye-pleasing and 
cost-effective. 

In fact, the only downside to choosing a 
monochrome VGA display is its lack of 
color variety. Earlier monochrome display 
systems—whether they were based on 
IBM’s Monochrome Display Adapter, the 
Hercules Graphics Card, or a mono- 
chrome monitor plugged into an Enhanced 
Graphics Adapter—socked you with other 
penalties. All suffered compatibility prob- 
lems with color graphics software. While 
the MDA could not display graphics at all, 
the other two adapters required applica- 
tions to be specially written in order to get 
graphics with all points addressable on the 
screen. Programmers had to go to extra ef- 
fort to add monochrome graphics to their 
products. 

Monochrome and color VGA graphics, 
on the other hand, are virtually inter- 
changeable. The only complication for the 
programmer is considering how to trans- 
late colors into black and white. 


BETTER QUALITY AN ISSUE 

Monochrome VGA displays provide bet- 
ter quality than any of their officially sanc- 
tioned, single-hued ancestors. You can 
still do better than VGA quality, but this 
requires a proprietary display system, 
which will completely undermine the cost 
advantage of monochrome systems. 

Even the least-expensive proprietary 
system, the monochrome Amdek 1280 (or 
its identical twin, the Wyse 700), retails 
for $995. Compare that with the list price 
of adding the least-expensive mono- 
chrome VGA display to a PC that comes 
with built-in VGA graphics: $149 for the 
Imtec 1261L. 

While the Amdek/Wyse system and the 
even more expensive proprietary mono- 
chrome systems deliver better on-screen 
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quality (the Amdek/Wyse tops out at 
1 ,280- by 960-pixel resolution), all suffer 
from the same problem as earlier mono- 
chrome systems. Only a limited repertoire 
of programs can take advantage of the top 
resolution of a proprietary system. As a re- 
sult, most standard DOS applications run 
on an expensive proprietary display sys- 
tem with performance only equal to, if not 
worse than, that of a monochrome VGA 
system. 

That’s not to say that high-resolution 
proprietary display systems don’t have 
their place. They’re merely instances of a 
specialized technology that work best with 
specific graphics-intensive applications 
like desktop publishing and computer-aid- 
ed design. A monochrome VGA system, 
rather, is your best buy as a general-pur- 
pose display tool. 


At their best, 
monochrome VGA 
monitor images are 


actually sharper than 


those formed by color 
VGA displays. 


PREMIUM HOT DOGS 
Compared with color monitors, mono- 
chrome VGA displays are bargains be- 
cause they’re relatively simple devices. 
For a manufacturer, building a mono- 
chrome display takes just a little more skill 
than making a hot dog. Just take a tube, 
garnish it with a relish of electronics, slide 
it into its bun-come-case, and it’s ready for 
the consumer. 

Color displays are inherently more 
complex. Where a monochrome display 
requires but one electron gun to light one 
color of phosphor on the screen, color dis- 
plays use three that must be carefully ad- 
justed so that they converge properly. In 
addition, color displays require a thin 
shadow mask (or slot mask in some sets) 
between the electron guns and the screen to 
prevent a beam meant for one color from 
splashing over onto other colors. Mono- 
chrome monitors don’t need such critically 


aligned masks to ensure a clear image. 

Fewer guns, less complex electronics to 
operate, and no masks keep the prices of 
monochrome displays low and eliminate 
the need to worry about such issues as dot 
pitch (the spacing of the holes in the shad- 
ow mask) and convergence (how far the 
three color beams spread from one another 
within a pixel). 

The internal electronics and mechanical 
design are the critical elements that govern 
monochrome display quality. The band- 
width of the electronics—that is, the fre- 
quency range of signals that the display 
can process (usually expressed as a figure 
in megahertz representing the upper fre- 
quency limit)—determines the resolution 
limit of the display. 

Some manufacturers contend that VGA 
displays can be less expensive to make 
than old-fashioned MDA monitors. Their 
arguments do make sense. A VGA display 
requires no costly digital-to-analog con- 
version circuitry. Display systems are es- 
sentially analog devices. MDA signals are 
digital, while VGA are analog—a better 
match. 

Monochrome VGA prices are higher 
partly because a VGA display requires cir- 
cuitry with higher frequency capabilities 
than an MDA display—a 31.2kHz hori- 
zontal frequency versus 18.1kHz for the 
MDA. A monochrome VGA display also 
requires about 66 percent more bandwidth 
than an MDA monitor. In addition, all 
VGA displays require extra circuitry to ad- 
just image height to match the number of 
lines in the video standard being used. 
(Various VGA modes form images from 
350, 400, or 480 lines.) © 

Without a doubt, monochrome VGA 
display prices will eventually tumble down 
to the level of today’s MDA moni- 
tors—competition and maturing technol- 
ogy will ensure that. But don’t expect bar- 
gains too soon; it took about 5 years for 
MDA displays to break the $100 barrier. 
Moreover, the promise of future bargains 
will not do you any good when you have 
an immediate need. 


DISTINGUISHED CLONES 

Finding the best monochrome VGA dis- 
play proved one of the toughest challenges 
PC Labs has ever faced, because the com- 
petition is already fierce and the products 
are closely matched. Describing the subtle 
variations among them takes a microscope 
and a library of thesauruses; hence the 
brevity of the reviews. The major differ- 
ences among the 27 tested displays appear 


more in the specifications sheet than on 
test results. Among the former are the type 
of synchronization, phosphor color, and 
screen Size. 

Synchronization is the watershed be- 
tween two technologies: The VGA specifi- 
cation calls for a fixed-frequency display, 
one with a horizontal scanning frequency 
of precisely 31.150 kHz. However, to en- 
sure compatibility with old, current, and 
future standards, some manufacturers (no- 
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tably Princeton Graphics Systems and 
NEC) have elected to design multiscan- 
ning monochrome displays that accept ev- 
erything from CGA frequencies (15,575 
Hz) to the so-called VGA-plus range of 
about 35,000 Hz. The trade-off: mono- 
chrome true-VGA displays are the least 
expensive that you can connect to your 
system. Multiscanning monochrome dis- 
plays cost more—perhaps double. 

The value of the extra synchronizing 


range depends on your perspective and the 
exact capabilities of the display. In an of- 
fice computer pool, a multiscanning moni- 
tor can be a system manager’s savior—one 
display will plug into virtually any com- 
puter. Conversely, if all you’ ve got is true- 
blue IBM PS/2, you won’t tap any dis- 
play’s multiscanning abilities. Beyond 
what you have today, multiscanning offers 
the promise of adapting to future higher- 
resolution display standards. 
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The growth potential of any multiscan- 
ning display depends on its scanning 
range. The wider the synchronizing range, 
the more of a guarantee you have against 
obsolescence. The range that’s currently 
most popular from CGA to VGA- 
plus—35 kHz—probably won’t stretch 
beyond today’s resolution levels. (Even 
the potential 800- by 600-pixel standard 
with a 60-Hz frame rate, which is being 
discussed within the display industry, may 
be beyond the reach of a 35-kHz monitor.) 

Choice of phosphors raises two issues: 
color and persistence. Phosphor color is 
more a fashion than technical issue. Tastes 
have pushed us from green screens remi- 
niscent of World War II radarscopes to 
high-fashion European amber to today’s 
prevailing paper-white, hailing back both 
to the Macintosh and to Howdy-Doody. 
Science gives little guidance in color 
choice. The best that studies have done is 


| Awhitedisplaybest 
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the eyes. 


to determine that if you stare at any screen 
without relief for many hours—no matter 
the color—your eyes will hurt. Common 
rule of thumb: Green earns preference for 
darker work areas; amber for bright. White 
best fits the screen-as-paper metaphor and 
is, to some, the easiest on the eyes. 

With VGA displays, phosphor persis- 
tence is not a major issue. The majority of 
VGA modes use a 70-Hz frame rate. (Thir- 
ty-line VGA text modes use a 60-Hz rate.) 
Long-persistence phosphors, which 
smooth over the flicker of lower frame 
rates, become necessary for most people 
only at frame rates of 50 Hz or lower. The 
ghostly after-images caused by long-per- 
sistence phosphors is enough of a bother 
that you probably won’t want to tangle 
with long persistence. 


PERSISTENCE AN ISSUE 

In multiscanning displays, persistence is 
more of an issue, because you may be 
tempted to use one in an interlaced display 
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system such as those that follow the IBM 
8514/A standard. Most interlaced display 
systems have low frame rates, dividing the 
image into two intermeshed fields to give a 
higher apparent frame rate. Some eyes are 
tricked by interlacing. Others see right 
through the subterfuge and the flicker. For 
them, the best choice may be the only dis- 
play in this review with a lingering phos- 
phorous glow: the Princeton Graphics Sys- 
tems Max-15. 

Screen size is a matter of preference, 
desk space, and myopia. A big screen is 
easier to see but takes up more room and 
usually costs more. As with television 
sets, monitor screens are measured diago- 
nally, a throwback to the days when tubes 
were round. Now the figures serve only to 
exaggerate what you might expect as im- 
age size. A typical 12-inch screen like 
IBM’s 8503 yields an image that measures 
only 6 by 8 inches, with each character 
about */16 inch tall. Little wonder most af- 
termarket displays use 14-inch tubes. 

The proof of any display is what you 
see on the screen. You want to see a good, 
sharp image. You don’t want to see glare 
or distortion. All of the displays reviewed 
here have screens that have been in some 
way treated to reduce glare. Many, how- 
ever, suffer from image distortion. 

An on-screen image is supposed to be 
rectangular. Electronic problems or poor 
mechanical design can result in an image 
that is as dented and bent as your average 
urban taxicab. With text you might not no- 
tice the aberrations, but put graphics on the 
screen (or simply wrap a full-screen box 
around your text) and the misshapen im- 
ages will haunt you for certain. 

The large number of displays in this re- 
view reflects the competition for this lucra- 
tive niche in the industry and PC Labs’ 
broad selection standards. To qualify for 
this review, monitors had to use cathode- 
ray tubes having a single phosphor color 
(amber, green, or white) and measure be- 
tween 12 and 15 inches diagonally. In ad- 
dition, reviewed monitors must also have 
analog inputs compatible with the VGA 
standard and the ability to synchronize 
with the 31.15-kHz signals used in VGA 
display modes, ensuring proper operation 
with any standard VGA system. In other 
words, all of these displays are prospects 
for connection to your VGA system. And 
check out monitors from the few compa- 
nies whose monitors didn’t arrive in time 
for review here; they include models from 


Amstrad, IBM, and Panasonic. 

Although the distinctions among many 
of these products are fine, you should be 
careful what you choose. The monitor you 
buy will probably be a commitment you'll 
live with for the next few years. 


Winn L. Rosch is a contributing editor of 


PC Magazine. 


C display ven- 
dor since the early 1980s and a pioneer in 
the field. Its model AM432 reflects the 
maturity of a company that knows how to 
do its business night. 

The AM432 is a competent mono- 
chrome flat-screen VGA monitor. At $245 
for either the white or the amber version, 
the AM432 costs more than we’d like, but 
the price isn’t out of line with other major 
vendors’. This is a VGA-adapter-only dis- 
play, with a maximum graphics resolution 
of 640 by 480. 


CLEARLY DISTINCT GRAYS 

The Amdek monitor did a fine job on the 
VGA Line Patterns test, displaying clearly 
distinct shades of gray. The complex im- 
age was very clear. There was a small 
amount of folding in the upper-left and- 
right corners on the full-screen white-im- 
age-distortion test; certainly we’d rather 
see none, but in this case it was minor. The 
Amdek uses chemically etched glass for 
glare protection; the result was very effec- 
tive in our lab setting. 

The integral base tilts about 20 degrees © 
and swivels a broad 270 degrees, enough 
to show the screen to anyone nearby who 
isn’t positioned directly in front of your 
desk. The attached video cable has a 15- 
pin connector and, at 46 inches, is more 
than long enough if the monitor sits on top 
of your system unit. The cable may also be 
long enough if the system is on the floor di- 
rectly under the monitor and behind your 
desk, but the cable probably won’t reach a 
computer beside your desk unless you use 
a cable extension or position the monitor 
near the same side. 

The power switch is on the right side, 
along with the brightness and contrast con- 
trols. The physical controllers for bright- 
ness and contrast are rolling-ball switches 
that work fine but have a lot of extra move- 


WE HAVE WAYS 
TO MAKE YOU SCREAM. 
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First take an Intel® Math CoProcessor, (Any of scream through functions up to 5007%* faster. 
the 11 will do.) For more information, contact your local dealer. 
Apply with slow, firm, steady pressure into the Or call (800) 538-3373 for “Intel Math CoProcessor 
appropriate socket in every IBM® or compatible PC. Technotes;” a collection of benchmarks and soft- 


Then sit back and enjoy as over 160 database, _—_ ware lists. . ® 
spreadsheet, CAD or business graphics programs And end the torture of slow software. intel 


© 1989 Intel Corporation. Intel is a registered trademark of Intel Corporation. IBM is a registered trademark of International Business Machines Corporation. Intel Bulletin Board Service: 503-645-6275 
(modem parameters N-8-1); Compuserve: Mailbox 70307, 461; MCI Mail: Mailbox “INTEL SUPPORT”; Intel FaxBack Information Service: 503-629-7576. *Performance increase will vary. 
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Gemini Offers the Widest Selection of PC Software from $1.25! 


Why buy your PD and Shareware from Gemini? Quite simply, we have the 
largest selection, the fastest delivery and the lowest pricing policy. Wealso 

have our own in-house disk duplicating plant and are able to bring you the 
latest material fast! 


Business & Accounting 

Mr Bill BU 102 (2 disks) Ideal for general billing, invoices. Reports, audit trail etc. 

Form Letters BU 103 Standard business letters, may be moditied—one to suit most common situations 

PC-Payroll BU 106 (2 disks) The 1989 Edition! Complete menu-driven system with reporting package. Computerize NOW! 
Employee Management System BU 110 Now V4.0! Highly accurate personality analysis designed to help you reduce employee turnover 
Laser Softfonts II BU 111 (2 disks) Add these superb fonts to your collection! 

POS Inventory BU 117 Maintain inventory effectively at point-of-sale 

ACS In-Control 12 Pack BU 118 (2 disks) New V2.7 of the ULTIMATE in prospect/clien/customer tracking—in use worldwide now! 
Medlin Accounting Shareware BU 123 Super 4 packages for the small/med business—GL, Accts/Rec, 1989 Payroll, Accts/pay—GOOD! 
EZ-Forms-Executive BU 125 The ULTIMATE forms generator and manager—save a fortune on printing costs 

Sharing BU 131 A decision support system for assigning tasks equitably amongst groups of workers 

The Office Pro BU 133 (2 disks) Excellent order entry package with windows and custom invoices, reports, labels, desktop etc. 
PC Yellow Pages BU 139 (5 disks) One of the most effective marketing tools we've seen. Address merge, labels, fax etc. 
Painless Accounting 3.0 BU 140 (3 disks) Another excellent GL, AR, AP complete with billing and inventory 


dBASE III Routines DA 103 Over 60 helpful routines for the dBase Il/ user. A must! 

Newbase DA 104 Excellent user-supported DBMS with full menu package. Try for power and simplicity 

Wampum 3.38 DA 105 Latest version of this legendary dBase IIi/IV compatible clone. Powerful but ludicrously inexpensive! 
File Express DA 106 (2 disks) Another powerful package—32,000 records and sorting with up to 10 key fields 

dLITE 1.0 DA 107 Ward Mundys new pop-up dBase marvel—background access to 10 dBase compatible applications! 


PC-Calc+ SP 101 (3 disks) Superb 123 clone—interacts with PC-FILE+. Fantastic value & quality! 
EZ-Spreadsheet V.S21 SP 102 Simple to use but powerful system—ideal for beginners 

As Easy As... SP 103 Now V3.01 of this superb Trius spreadsheet loaded with features, and compatible with 1-2-3 
Lotus Macros SP 104 Save tedious work with these short-cuts for use with 1-2-3. A must! 

Lotus Templates SP 106 /f you use Lotus, you'll love these ready-made applications! 

Instacalc SP 107 This one’s special—a fully-powered spreadsheet—Memory Resident (TSR)! 


3-D Chess GA 103 Fantastic 2D and 3D play with many levels and game save facility 

Arcade Quality GA 112 Classic-Kong, 3D Pacman, Pango & Bricks—a neat disk for button freaks! 

Gambler’s Disk GA 121 All the casino thrills—blackjack, slots, baccarat, solitaire, tutor included 

Flightmare GA 124 Be a fighter pilot from the future! 

Monopoly with Graphics GA 127 An old favorite cleverly programmed for absorbing family fun! 

Opus Brain Tease GA 130 Trivia oriented fun for 1-4 players, 25 exciting and enlightening categories 

Adventure Toolkit GA 138 (2 disks) Creale and play your own text adventure games—great fun 

PC-Pro Golf GA 139 (2 disks) A must for the golfing fraternity—good graphics 

Maze GA 142 Wolfgang Stillers incredible mind boggler—get this one if you like a LENGTHY mental challenge! 
PC-Jigsaw 1.10 GA 146 A really first rate jigsaw puzzle simulation from Bill Dedes—hours of intriguing and exasperating fun! 
EGA Sorry! GA 150 immensely popular version 2.0 of this classic game, for EGA card only 

Love Fire GA 157 You fashion the structure of this love adventure as you go! Includes Red Planet & Caste Droganya 


Slide Show AD 101 No comment! 

Animated AD 102 Vulgarity German style 

XXX In Motion AD 103 (2 disks) Animations in bad taste 

Adult Games 1 AD 104 Adult arcade games volume 1 

Adult Games 2 AD 105 Adult arcade games volume 2 

XXX & Pinups AD 107 Digitized adult scenarios 

Adult Graphics AD 108 More of those smutty graphics 

Get Lucky! AD 109 Party fun! Tick this one but remember to sign “over 21’ 
Read Mac AD 110 Digitized pictures of Ashley, Cheryl, Brooke and Spock 
Pinups 1 AD 111 View and print em 

Pinups 2 AD 112 More of em 

Animated Graphics AD 114 More moving vulgarity 

XXX Printmaster Graphics AD 115 60 adult images for PrintMaster 

XXX Printshop Graphics AD 116 60 adult images for PrintShop 

Maxine AD 117 Unbelievable 

Strip Poker AD 118 Choose your opponent and have fun! 

Bad-Bad AD 119 Adventure game with close encounters 

Nasty Girl AD 120 We cant tell you what's on this little horror 

VGA Pinups AD 121 (2 disks) Adult pictures for VGA card! 

Intersexion AD 122 (2 disks) X-rated Monopoly for 2-6 players—S different versions 


P-C Write WO 101 (3 disks) Latest version 3.02 of this all-powerful package with mail-merge and spell checking! 
Bradford 2.04 WO 107 _Letter quality output from dot-matrix in over 35 fonts—recommended 

WordPerfect Macros WO 108 = Over 80 macros for WordPerfect v 5.0 

Mindreader WO 109 Uses artificial intelligence to complete words and phrases, learns your own style 

EZX Write 2.3 WO 110 — Highly recommended VALUEWARE tm—these people are VERY professional 

Thesaur V3.5 WO 111 Shareware’ 1st thesaurus?—very useful for a variety of applications 

Envelope Maker 2.3 WO 112 A really useful envelope printing utility for Epson MX, FX, LQ or compatibles—excellent! 
Maxi_Max WO 113 Another set of useful macros for WordPerfect 4.2 - 6 dozen macros and templates 


Amy’s First Primer ED 101 Latest version 1.7! A collection of routines for pre-schoolers with alphabet, counting, shapes and color 
PC-Touch ED 107 Super typing tutor—most of us need this one! 

Flags ED 110 115 in all, displayed on screen for recognition and learning 

Physics ED 111 High school level—excellent 

Spanish ED 112 (2 disks) Quality language tutor, beginner to advanced 

Algebra ED 113 Both integer and real computations—1st class! 

Teen Ed 1 ED 124 Higher Math, Trigonometry, Geometry, Biology, Circuitry, Pi, Morse Code 

High School Vocabulary ED 126 Multiple-choice quizzes with re-lesting and clear definitions—recommended! 

Wisdom of the Ages ED 128 (4 disks) A major work! Worldwide classical dala—quotes, thoughts, proverbs, epigrams 
General Applications 

Mail Master GE 101 Good and dedicated mailing list manager for form letters and labels etc. 

City Desk GE 103 Desktop publishing—simple but effective for smaller applications 

Genealogy on Display GE 105 (2 disks) A complete package, ideal for beginners 

Home Inventory GE 106 Keep track of what you own—deal for insurance records etc. 

Personal Finance Manager GE 107 Household budgeting, savings, investments, checking etc. Comprehensive package 

Movie Database GE 118 Store and retrieve info about your favorites—comes with existing collection 

Memoirs GE 119 A private diary which will keep your private thoughts hidden from others—tfun! 

Stress & Shrink GE 122 Stress test and personality analysis 

Home Bartender Guide GE 128 (2 disks) If you like a drink, you'll love these computer recipes! 

Little Black Book GE 134 Creates pocket-sized address book and prints mini-alphabetized pages 

Timestar 2.08 GE 143 Time management system and desktop for Windows 2.0 or greater. Must have the MS Windows to run! 
PC-Lotto 2.41 GE 152 Latest version of this popular and all-embracing package for use with worldwide lotto games. 


We guarantee the readability of all our disks, and offer a courteous and 
efficient telephone sales desk—call us now toll free—we are waiting to serve 
your software needs! Please note also that all our software is available in the 
3.5" disk format! 


Graphics 

PC-Key Draw GR 101 (4 disks) Now version 3.53 with hyperdraw’ of this magical drawing/art program with tutorial & demos 
SIMCGA GR 102 Run CGA progs with Hercules type cards 

Fingerpaint GR 103 Herc or CGA painting program—simple but effective 

Animator GR 105 Create animated graphics on your PC for a variety of uses 

DANCAD3D GR 106 (2 disks) The best there is for 3-D wireframe with all conceivable options 

Iconvert GR 107 Transfer graphic icons from/to PrintMaster, PrintShop, MacPaint, BLOAD and others 

Printshop Graphics GR108 = 3 additional libraries, over 200 adaitional pics—needs PrintShop 

Printmaster Graphics GR 109 3 additional libraries for PrintMaster 

Printshop Graphics II GR 111 Another 500+ images for the PrintShop program 

Printmaster Graphics II GR 112 (2 disks) Another 500+ images for PrintMaster 

Ventura Clip Art GR 113 (5 disks) Office/business subjects for Ventura Publisher 

Megadraw 1.3 EGA GR 117 Creale icons and animation sequences for CGA/EGA, with QBasic source generated! 

Ventura Publisher Tutor GR 118 Disk packed with utilities and instruction for VP—recommended for all users 

WP/PM/PCC Clip Art GR 119 (11 disks) An absolute wealth of art for Pagemaker and WordPerfect 5.0 in PCC format, in 300 dpi res 


Lincomatic Banner UT 105 = Design and print those large banners—hundreds of uses at home and work! 

Laser Utilities UT 106 = Anassortment of utilities and fonts for you lucky laser owners—great value 

DOS Tutorial UT 107 = Master DOS with this able mentor 

Batch File Tutorial UT 109 Learn and utilize batch (.bat) file processing. Time saving and very useful 

DOS Tips UT 110 = (2 disks) Advanced DOS tutorial 

Side Writer UT 111 Print sideways on your printer—includes source code 

Ez-Copy-Lite UT 120 — GREAT floppy duplicator—SUPERB PROFESSIONAL utility for mass copying—reads disk to mem 
Max-Menu UT 121 Flexible menu system for both beginner and advanced—extensive options inc. LAN 

Deskutil UT 122 A good desktop with all the really useful features, doesn't clog up memory with things you don't use! 


Security And Hacking aN EU IT IY OLN DOWIE ITI BOT ATR Ta EEE ee ge Then ees] 


Security SH 101 Bombsquad, Chk4bomb, passwords, encryption etc., (10 utils) plus Trojan Horse listings 
Unprotect | SH 102 Make personal copies of protected software 

Unprotect Il SH 103 (2 disks) More ways to copy 

Unprotect Ill SH 104 Unprotect Softguard protection 


“C” Tutor PR 101 (2 disks) Complete “C” tutor with examples ready to compile—very good and comprehensive 

Chasm PR 102 Full featured, user-supported 8086 assembler with tutor—get a move on! 

P-Code Pascal Compiler PR 103 Turbo Pascal P-Code compiler written as an extended subset of Pascal 

Basic Program Generator PR 105 — Write programs from menus!—Good for small business database type applications 

Swiss Army Knife PR 106 = /f you write in BASIC, you'll LOVE these tools—recommended 

Turbo Pascal Tutor PR 107 _Learn how to use this great development package—recommended 

“C” Compiler PR 108 — (2 disks) Complete programming environment—source, compiler, samples etc.—really great value here 
Grasp PR 109 = (2 disks) A simple graphics programming pseudo-language 

Dprog 1.31 PR 112 _ First class dBase system generator and documentation system from University Research Inc 

Personal Apt 1.2 PR 113 Numerical control programming language for engineering, design and drafting 
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P.0. Box 640, Duvall, WA 98019-0640 
Additional Notes: 


Price breaks: Refer to price table at left to calculate cost per disk (note some programs 


ied 3.00 ea comprise multiple disks). Shipping and handling please add $3 per 

5-9 2.75 order. COD welcome, additional $3.50. Foreign orders additional $4 air 
3 mail US funds only please, drawn on US bank. Canada, $4 s/h total. 

10-19 2.50 WA residents please add 8.1% sales tax. We ship by UPS and US Mail 

20-29 2.20 depending on weight. UPS blue available for rush orders at extra charge. 

30-49 2.00 For 3.5" disks please add $1 per disk. Allow 10 days for check clearance. 


50-99 1.75 All disks warranted readable. No returns without prior approval number. 

Our sales hours are Mon-Fri 6.00 am to 7.00 pm, Sat 9.00 am to 5.00 pm, 
100-299 1.50 PST. A machine will be available at all other times—please leave your 
300+ 1.25 name and number and we'll call you back. 


Some of our disks are “shareware.” The shareware concept provides a means to try a program before you buy. In most cases, the programs are 
complete working versions, however registration with the author of the program for a nominal fee can provide enhancements such as printed 
manuals, support, and provision of updates. Gemini strongly recommend that users register with authors in order that this incredible marketing 
concept may flourish, and authors receive fair reward for their efforts. The general standard of shareware today matches or exceeds that of 
commercial software. We reserve the right to change the versions of software that we carry, according to authors’ updates. This may mean that 
number of disks per program may occasionally vary. Authors—please keep sending us your updates and submissions on a regular basis! 


Call NOW to be placed on our free catalogue mailing list! 


Toll Free 24-Hour Orders Only 


maa 1-800-346-0139 


Other Inquiries & Foreign Orders: (206) 788-4295 Fax: (206) 788-0717 
Gemini Shareware of Bellevue 


12404 S.E. 38th St., Suite A 

Bellevue, WA 98006 

(206) 746-7671 

Underneath the Factoria Square Sign! 

Mail Orders to: P.O. Box 640, Duvall, WA 98019-0640 


© 


Retail Outlet 
Now Open! 


CANADIAN ORDERS TO: Gemini Software Ltd., 5 Montgomery Cresc., Roxboro, Quebec, H8Y IH3 e Toll free: 800-363-0950 or 514-684-3522. 
CIRCLE 343 ON READER SERVICE CARD 


PHOTOGRAPHY: THOM O'CONNOR 


FACT FILE — 
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ment. As is usual for this monitor type, 
there are no user-adjustable vertical or hor- 
izontal controls. 

There’s nothing terribly special about 
the Amdek AM432. It does what it’s sup- 
posed to do adequately and without fuss. 
It’s a good choice. 


AOC International USA’. S AOC MN413 
14-inch flat-screen monitor has some nice 
features that help it stand out from the 
crowd. The $229.95 unit includes particu- 
larly good resolution and a quick power-on 
feature that saves electricity but doesn’t 
make you wait for the screen to warm up. 
The MN413’s diagonal image size is 


_ MONITORS 


MONOCHROME VGA MONITORS 


actually 113 inches, taking up most of the 
12% inches of screen exposed by the mon- 
itor’s case. The attached 54-inch cable has 
a 15-pin D-shell connector to plug into a 
PS/2 or VGA video adapter card. Only 
VGA adapters need apply, as this unit— 
like most monitors tested—is set up for 
VGA only. The maximum resolution in 
graphics mode is 640 by 480. 


INTEGRAL TILT/SWIVEL 

There is an integral tilt/swivel base with 90 
degrees of swiveling and approximately 20 
degrees of up-and-down tilting. The moni- 
tor uses chemical etching for glare protec- 
tion, which, with the flat screen, proves ef- 
fective. 

The white-on-black screen showed a 
slight bowing in the upper-right corner in 
our full-screen white-image-distortion 
test, but not enough to cause concern for 
most people; you may not even notice it. 


There was also one incomplete line; in the 
full-screen test, the topmost line stopped 
about three-fourths of the way across the 
screen. The full color set, though, was dif- 
ferentiated by distinct shades of gray, and 
the VGA Line Patterns test images I put on 
the screen had exceptional clarity. 

The only screen-adjustment controls 
are for contrast and brightness. Both of 
these, as well as the on/off switch, are con- 
veniently located on the bottom-right front 
of the monitor. There are no other con- 
trols, but in this case a vertical-positioning 
knob would have been helpful since the 
image was somewhat above center. 

This model doesn’t provide absolutely 
precise alignment on the full screen, but its 
exceptionally clear resolution makes the 
AOC MN413 an agreeable choice. 


The $255 Compaq Monochrome Video 
Graphics Monitor is a white-on-black unit 
with a maximum graphics resolution of 
640 by 480. The Compaq Computer Corp. 
unit, although on the small side with a 97- 
inch diagonal image size and a screen size 
of 103% inches, is very nice looking and 
has exceptional glare protection. 

This VGA-adapter-only model has an 
attached 72-inch cable with a 15-pin con- 
nector; the longer-than-usual cable is espe- 
cially helpful if you put your system unit 


The Compaq’s 72-inch 
cable helps if the 


system unit is beside 


or under a desk. 


beside or under your desk. There is a 
tilt/swivel base with 20 degrees of tilting 
and 90 degrees of swivel. Compaq refers 
to the base as an “‘integral’’ assembly, but 
it comes separately in the monitor box for 
you to put together yourself. The nice 
thing about this component approach, 
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MONITORS _ 


MONOCHROME VGA MONITORS 


Diagonal screen size (inches 


2.2 ..s 
Maximum resolution = = 640x480 sits 
Vertical scanning frequency (Hz) | 6070,—s«i“‘(<iwé‘éCCCCSCNO SOOO | 50/60/70 | 

Horizontal scanning frequency (Hz) 31.47 8 81.47 © 31.47 


Diagonal image size (inches) 


Text-mode color White White i Aah - anc 


Case dimensions (inches) . 
Height 13.0 12.25 12.5 | 
Width 13.0 42.75 12.5 i250 
Depth 12.5 12:5 13:0. 12.75 

Tilt/swivel base @ & @ @ 

Cable length (inches) 62 54 46 71 

Cable detachable ® O O O 

INPUTS 

RGB 

Composite 

Separate synchronization 
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Analog | 
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CONTROLS 
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| Peale: Monitor — | 
eee o Computer Cor, 20555 12 


Let Price: $255 
Requires: VGA ee wi 
7 Diagonal Screen Size: If 


| | CAGE 616 ON READE SER' 


- List Price: $199 
_ Requires: VGA dapte 


however, is that if you don’t want the base, 
you don’t have to use it—good if you’re 
fitting the monitor on a shelf or in a space 
where the base either wouldn’t fit or 
wouldn’t be necessary. 

The screen brightness and contrast con- 
trols are located in the center of the right 
side of the case. The contrast control has a 
detent (a stop or click) in the middle of the 
adjustment range. The on/off switch is on 
the back of the monitor. 


TESTING THE COMPAQ | 

In testing, the Compaq monitor separated 
the color boxes well and offered fine reso- 
lution. In our full-screen white-image-dis- 
tortion test, there was minor folding 1 in the 
upper-left corner. 

It’s likely that few people buy Compaq 
monitors separately. Compaq isn’t in the 
monitor business; it’s in the computer 
business and sells monitors to accompany 
its computers. In most cases, then, you’d 
probably not consider buying this unit by 
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MONITORS | 


| MONOCHROME VGA MONITORS | 


itself. If a black-and-white VGA monitor 
is what you need, however, because of 
preference or budget, rest assured that the 
Compaq unit is a competent performer. 


CTX International’s entry in this grouping 
isn’t the least expensive, but it does every- 
thing well, has most of the right features, 
and comes at a fairly good price. 

At $199, the CTX-VGA Monochrome 
CM-24S2 monitor is available with a 
white, green, or amber display; PC Labs 
evaluated the amber version. All of the 
CM-24S2s use chemical etching to cut 


down on glare; this worked well on the test 
unit as shown in the 90 Degrees Monitor 
Glare Test. 

The nondetachable video cable is 70- 
inches long—ample for most system-unit 
and monitor-placement arrangements. The 
cable has a 15-pin connector for VGA 
adapters only, common among this class 
of monitors. As usual, the maximum 
graphics resolution is 640 by 480. 


The CTX monitorhas 


horizontal-position : 

and vertical-size 
controls on the 

back—the type you 

have to reach into with 
atiny screwdriver,but _ 


at least they’re there. 


The base tilts 20 degrees, which is 
standard, but swivels a miserly 90 degrees. 
If you’re going to show a display to some- 
one else, that person had better be on your 
side of the desk unless you want to Be up 
the monitor. 


HIDDEN POWER SWITCH 

The CM-24S2’s power switch is on the 
back (inconveniently), and the brightness 
and contrast controls are on the right side. 
There are horizontal-position and vertical- 
size controls on the back—the inconve- 
nient type you have to reach into with a 
tiny screwdriver to adjust, but at least 
they’re there. 

The monitor produced unexceptional 
results on our tests. There was no distor- 
tion on the full-screen white-image-distor- 
tion test, and on the VGA Color Bars test, 
all of the color bars that were supposed to 
be displayed as distinct shades of gray in- 
deed were. The complex graphics image 
was very clear. 

It’s nice to work with products that de- 
liver what they’re supposed to. The CTX- 
24S2 is a respectable choice at a fair price. 
If the company knocked $30 off the price, 
it would probably sell a lot more. 
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Delrina Technologies 
Digital Research 

Dow Jones & Company 


Enable Software 


Funk Software 
Gibson Research 


pati and a full range of Individual Software 
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ners Training tor GBASE WW vscsccicvcee dessa: 33: 


Sie 


# 
Intuit 
QQUICKOW 2A csdecncteedasGe ete cencem 
Lifetree 
Volkswriter 4 oo... cccceeeceeeeee ees 
Lord Publishing 
Ronstadt's Financials .................00. 
Lotus 
FOCI 30 pnstatnannaangancentoanberentoen 
LOWS 28 20a ais ctatccdveussavntaabocn 
POMS 28 310 cssncaancbesisieadunseaneaes 
NACE cris as ieccititostasiinaahdusiebansd eosateeasaene 
Meca Ventures 
Managing Your Money 5.0 
Micrografx 
DOSING 220. oi etsiniccicineeeaetaqesadosees 
RSI PAGS 12S bck Sataaccunbicavechdgnadeones 
Micro Logic 


a a] gto co a he 2 eae ee Seer 
MicroPro 
Wordstar Pio, Ael. 5.5: xesasnians 194.] Ventura Publisher 2.01 (Xerox) 
Microrim | Put Ventura Publisher 2.01 to work 
RiBase For DOS 2.4 cecicictsvctsesases 435. | creating everything from a one-page ad, 
Microsoft to a newsletter, to a complex manual. It 
TNA OND ag Sects taedeceltnnebaanmtnenceeooied 239. Oo aa hie Sapa sco 

PORE aren en ae ten am kerning, tracking, letterspacing and 
VON By odestees ere aalxedialovecseeoiaseons 209. hyphenation and allows you to use a 
UY OTIS A 0S censmasconsandavadduasuaaneneesabieuad 95.| large variety of printers. 
CONF Sse crtedeis neva ncerniucacd Dutt 219.}| (Business) $475. 
WHINGOWS 286 207 <cccctuctiadeicnaxteons 64. 
WINDOWS 386 2.1 csisivsinsicriarsssunvesses Ve 
Nolo Press Noon Commander 2.0 26.43.45: 44. 
WVININIAK ON SiO ficceenczssdvccdsaseeaaniaadent 34.} Power Up Software 
POP TING FOCORG ie dnscactcccksacecdosnevetencade 20:1 Address Book: Pius Si. ic2 ese cen 56. 
Peachtree Software QUICK SChEGUIE: PIUS scjosasecitinas oases 47. 
Peachtree Complete II 4.21 0.0.0... 147.| Prime Solutions 
Peter Norton Disk Technician Advanced ............. 101. 
Norton Advanced Utils 4.5 ............... 79.} Quarterdeck Office Sys. 

DES OVIEW 2 25 ides ducdshs orcs secon 69. | 

Shipping - Your choice: DESOVIEW SOC vik csencdonicchovsasebacoctecn 71, | 
Fast, dependable, overnight service Reference Software 


$7.00 up to 7 Ibs. Regular 2 Grammatik III 1.1 
day service $3.00 per 3 . 


Micro Warehouse ° Giventiay 1690 Oak Street, P.O. Box 1579, Lakewood, N.J. 08701 
| When you order by phone or mail, you are automatically entered in the drawing. You 
| can also mail this coupon or call our contest entry line 1-800-367-0711. 9PMO81 
| Name 
| Address Apt. 
| City State Zip 
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/ ; DFFICIAL ENTRY COUPON 


j ioamaion using ee a 1enu-drive 


Revolution Software 

ISO” GOMUON bio. scccctcorcidscnncianinaterde Se. 
Rightsoft 

PUGIMWIMNGE “BOY visa teasngionsaina vieneioians 49. 
Samna 

(2 2) STRRCOe eR ABE Pe Tee OP NT Rete nn 125: 
Softklone 

DIENT Wy PRIS: acechnatacs son ssesvadacccesss 49. 


Softlogic Solutions 


Bis Optimizer 405 wee cccesscvsicestexesea: 39. 
Sottware Carousel 3.0 ..22.c..5.2.ce.cseess 44. 


PAYOR eee: 
Rae eae ain ek 


ware, send it through amodem and relax. 

_ No more writing checks, ‘buying stamps 

= ae eanoing to the Foso office. ( Busines?) 
29. = SS 


Software Directions 


S10) oral 2 Sec en ee meee ver Ee) ete ee 49.) 25 
aA) A oie eae erect aeaiee 74.| (P 
Software Publishing 

Harvard Graphics 2.12 vcccc.cceseecaersss 265. ] (see 
PFS First Choice 3.014 ....c.ccc0s0cs002005 88.} 
Symantec 

WMEING OO eee ow oe ead 339. 

re naview 1.0. cca accsosescevererdutcccecs 172 

(CIR ic 70 ane ne ne eee ae See 199 
S67), NSM ele eee eee emer gee 59 
Tops } 
Vos Fiasineatd 22. Sas accateate, 142. 
PUCTONIN 220 oye ooo oats ewtanoant 109. a 
fifo) os, 81 @ eae Beene ne nance rt 109. 


Traveling Software 


Baneny WaIGn 1.0 <2.ccs eee Zo: 
DSSKLMAK Goce | ett Gk aun coseceeseseccee 95. 
BOUIN IN wiaxeceec stare secesceedacacae cetuentees 79. 


White Crane Systems 


Brooklyn Bridge 2.0 (Ser.or Par.) .....69. 


WordPerfect Corp. 
WordPerfect Library 2.0 x..c.ccccesssneses 65. 
WONG ONG! 9.0 fica o ee ieee iets 21. 


Q & A 3.0 (Symantec) 

The Multi-user solution to file manage- 
ment plus word processing! WithQ&A 
you can handle up to 16 million records 
per file, create programmable forms 
using math, statistical and financial 
functions, and request information in 
plain English. (Business) $199. 


andtransparentto 
software, this cartridge _ 


‘| fonts and symbol sets - 
including eal math, and 
ics siesta rat ice fo rs 


XyQuest 

XyWrite Ill Plus 3.55 w/Menus......... 229. 
Z-Soft 

PC Painornsn IV 22 eas 59. 
Publishers Paintbrush VI.6 ............. 145. 


CAD/CAM 


American Small Bus. Company 


Design Gad SU 2. wise noe 189. 
Generic Software 

Basic HOME DESION esicvescc-eseckdsceicaee 29. 
Generic CADD Lvl. 3w/Dot Plot...... 145, 
MathSoft 

MetirGae 2.0 te tae’ 199. 


DESKTOP PUBLISHING 
Aldus 


PageMaker 3.0 gas eae eee ae 469. 

Digital Research 

GEM Desktop Publisher 2.0 ........... 169. 

Software Publishing 

FiVSt PUDIIGKER xicecp iii accessestuascvaccesrcee ree 

Xerox 

Ventura Publismer 2:01 ....:c:ddiccccacse. ATS. 
LANGUAGES 

Borland International 

Turbo Pascal Profess. Pack 5.5..159. 

noe GC PilOs PACK ceeekeesa ee 159. 

VWunbe Pasea: $5... 88. 

Microsoft 

8) a Soe (5-2) Rn rep ie ene an 65. 

G09 a ae 9 ae ee epee ne en Per oe 59. 

Quick Basic 4 5 2 ais ce 59. 


most popular lasers 


comes packed with 103 


COINS Oi eseen lie cence 289. 

Peter Norton 

Norton Guides: Assembly ................ 49. 

OMOEA stiandetentanarecasgecnc 40. 

MEDIA 

Bel are ae ee Call 

NO Cll sececan cesta aes eee Call 

SOY cys ceo ee tipi Call 
ACCESSORIES 

Abcom 

CPU & Monitor Dust Covers........... Call. 

American Covers 

MOUSE: MAIS acccccadeccncsscnnssnnsvenevienssedeses 5. 

Curtis 

COMPUT! TOOMIME <isssiainseisceceeeeneere: 21. 

Anii-Glare: PUle lS asixiecsscvosimwsacsenoedeasine 35. 

Ruby Plus w/Fax & Modem .............. 59. 

Interex 

Cables & Gender Changers ........... Call 

Kensington 

MASICIDIECE PIUG ®,, os. .ccceccsscsessesansesas 99. 

PHC TAUTIER S22 oe ptemssccovntenccaoneneenes 57. 

Polaroid 

PirntinGlane. Piters a siicieeusiasiosccssssideas Call 

Safe Power Systems 

250W Stand-by Power B.U............. 239. 

425W Stand-by Power B.U. ............ S57. 

Targus 

Leather Carrying Case... Pe 


Nylon Carrying Case... eee 


Archive 
40Mb Int. Tape Drive (AT or XT) .... 
CMS Kits for PC/XT 


30Mb Hard Drive (35ms) w/Ctrlr ..... 365. 
40Mb Hard Drive (40ms) w/Ctrlr .....389. 


lomega 

44Mb Storage Cartridge ................. 79. 
Bernoulli 1I/44Mb Int. .............. 992. 
Plus Development 

Pius lmpuise 40MD 022-2350: 659. 
Plus Passport 2OWMD .:......2.2..cvacdience: 469. 
TEAC 

5. 1/4" 360K Floppy Drive: ...cs0scccstees 79. 


3 1/2" 1.44Mb AT Floppy Drive....... 109. 


3 1/2" Solutions for PC/XT 


1.44 Mb Floppy & Cirlr.................... 157. 
T20K FIODDY & CUM anceos camcczeeee ire 
EXPANSION & UPGRADES 

Intel 

Aboveboard Plus 8 2Mb ................. 859. 

Aboveboard Plus 8 I/O 2Mb ............ 889. 

Inboard 386/PC w/1Mb ................... 589. 

CGP r0C esis acs. oe Call 

Orchid Technologies 

Airy TU AO a soso rensneuecancessnkes 269. 

Paradise Systems 

VGA Professional Card................... 395. 

VGA Pius Cane iii jaainaciaisevteeen 249. 
INPUT DEVICES 

Logitech 


: The New Mouse (bus/ser) sneseee 79. 


New Mouse w/Paintshow (bus/ser) .. 98. 
rove’ |) 262) | ee eee nee eae 185. 


Microsoft 


Mouse w/Paintbrush (bus/ser) .......... 99. 
215: 
2129. 
Mouse w/Window 286 (bus/ser) ..... 12g. 


Mouse w/Easy CAD 2.0 (bus/ser) .. 
Mouse w/Wind. & Pt. br. (bus/ser) 


The Complete PC 


Complete Hand Scanner 400 ......... 155, 
MODEMS & FAX BOARDS 

GVC Chenel 

Mini Modem 2400bd AC/DC ........... irae 

Everex 


MOGeM 120000 It sxe sccan tone tasesacons re. 


SSE 


Practical Modem 
2400SA (Practical 
Peripherals) 
Transmit your data 
at 2400 baud over 
ordinary phone lines, 
with the 100% 
Hayes compatible 
Practical Modem 
2400SA. With | 
support for pulse 
and tone dialing, 
and half duplex 
operation and most 
software, this easy-to-use modem is an 
excellent value. (Modems) $174. 


320. 


Visa and Mastercard accepted. 

Your credit card will not be charged until 
your order is shipped. 

Corporate purchase orders subject to credit 
approval. 

All products are covered by 120 day limited 
warranty. * 

CT residents add 8% sales tax. N.J. res- 
idents add 6% sales tax 


A Ai 
Within continental U.S. - $3.00 per order for 
U.P.S. 2 day service - except as noted below. 
C.0.D. orders (max. $1000) surcharge $3.00. 
Orders placed by 3:30 p.m. (E) weekdays for 
"in-stock" items ship same day. 
Overnight service available till 6:00 p.m. (E). 
UPS ground delivery and actual freight 
charges apply for computers, hard disks, 
Bernoulli's, tape back-ups, monitors and 
printers. 

@ Alaska, Hawaii, outside continental U.S., 
APO/FPO call for information 


“Defective software replaced immediately. 
Hardware replaced or repaired at our 
discretion. 


Item availability and price subject to 
Change without notice. 


Software is not copy protected, except where 
marked by asterisk. 


CONTEST RULES 1. Entries must be received on 
or before 1/31/90. 2. Winner selected in random 
drawings by attorneys for Micro Warehouse Inc., 
(MWh), whose decisions are final. 3. Prize subject 
to availability. MWH reserves the right to substitute 
wholesale cash value up to $5,000. 4. Winner 
responsible for taxes. 5. Odds of winning depend 
on number of entries. 6. MWH will announce the 
winner on or around 2/28/90. Winner will be 
notified by mail. Dates subject to change at the 
discretion of MWH. If unable to contact any winner, 
an alternate will be selected by random drawing. 
7. Contest is open to US residents, except where 


prohibited by law. Employees of MWH and suppliers 
not eligible. 8. Prizes - one Compaq SLT 286 w/ 
640K RAM and 40Mb Hard Drive. 


Practical Peripherals 
Modem 1200bd Int. w/Procomm....... 65. 


Modem 2400SA External ................ 174. 
Quadram 
JT Fax Board 4800 bd Int........... 210. 
The Complete PC 

The Complete Fax 4800bd ........... 249. 

The Complete Fax 9600bd ............. 435. 
MONITORS 
NEC 
MMUINSVING 2A g.cavcaceesisicenddlacacusccatenenes 499. 
WANS WING SO sinc caressesnenaemnenuteesadeenoss 679. 
Zenith 
ZCM 1490 14" Flat Screen ............. 595. 
PRINTERS 
Citizen 
120D and 1600 2 cecckeocsss: 139/159 
Panasonic 
KX-P1124 Dot Matrix ...cccc<cccsccvesceeee 345, 
KX-P1191 Dot Man ec trid cacdostesssacen 245. 
Pacific Data Products 
Plotter In A Cartridge .................00. 255: 
20 IONE CANNGGS veg weccscsectersecccct 283. 
ee nena ae 


The Datafox DF-14S2 monitor is a price- 
to-performance leader among many simi- 
lar units. At $159, the Datafox Computer 
Products unit isn’t the least expensive 
monitor in this batch, but it’s only $10 
more than the cheapest unit—below the 
average in price, though not in perform- 
ance. 

Admittedly, there was a slight folding 
in the upper-left corner of the screen in our 
full-screen white-image-distortion test, 
but it was so small that few users would 
ever notice. The color separation into 
shades of gray (VGA Color Bars test) and 
the complex line-graphics images (VGA 
Line Patterns test) were outstandingly 
clear, and the screen image was rock solid, 
so much so that it stood out among other 
monitors that just ‘‘seemed’’ steady. This 
is a pleasant monitor to work with. 


SHORT CABLE 

The DF-14S2 has a nondetachable 42-inch 
cable with a 15-pin plug for VGA adapters 
only. I'd rather have a longer cable to al- 
low more versatility in monitor placement 
without having to buy a cable extension. 
The built-in tilt/swivel base has a generous 
30 degrees of tilting and a full 360 degrees 
of swiveling motion. 

The 11-inch (diagonal image size) flat 
screen is available in either amber or paper 
white, both at the same price. The test unit 
was the paper-white version. The chemical 
etching process used for glare protection is 
effective and will help if your office has 
the fluorescent-light overkill that’s typical 
in offices. 

The power switch and the brightness 
and contrast controls are all located on the 
right side of the monitor case. There are no 
other controls. 

At $159 list, the DF-14S2 is a good 
buy. I?ll take mine in paper white, please. 


You probably won’t buy an Epson Ameri- 
ca monitor all by itself. Epson is better 
known for its printers and computers, and 


[MONOCHROME VGA MONITORS} 


Epson America Inc., 2780 Lomita Bivd., _ 
Torrance, 10505; (800) 922-8911. 


adapter with 15-pin connector 


most of the monitors it sells are part of full 
computer system configurations. If you 
specify an Epson VGA Monochrome 
monitor when you buy an Epson comput- 
er, you'll probably be very happy. 

At a standalone list price of $249, how- 
ever, the Epson VGA Monochrome moni- 
tor not only costs more than you’ ll pay for 
a no-name brand, it’s also pricier than the 
well-known Tandy brand. But since this 
monitor sells for less than the Compaq 
monochrome VGA display (although only 
$6 less!), some might see it as a low-cost 
alternative. 


GOOD PERFORMANCE 

Price aside, the Epson VGA Monochrome 
display performed reasonably well. The 
shade separation was very good, and the 
complex image resolution and sharpness 
on the VGA Line Patterns test was terrific. 
There was some bowing on the upper-left 
side of the full-screen white-image-distor- 


tion test, but it wasn’t too noticeable. You 
certainly shouldn’t let this hold you back if 
you're going to use your computer for 
word processing, spreadsheet, or database 
work. 

The tilt/swivel base tilts about 20 de- 
grees and swivels a good 180 degrees. The 
attached 72-inch cable is the length we like 
to see, as it gives you the flexibility to 
move your system components around; 
you probably could stand the CPU on the 
floor and put the monitor in the middle of 
your desk or off to one side. The cable’s 
15-pin connector works with VGA adapt- 
ers only; the maximum graphics resolution 
is 640 by 480. 

The Epson has a white-on-black screen 
with no other colors available. The glare 
protection, accomplished with chemical 
etching, is only moderately effective. The 
power switch and the brightness and con- 
trast controls are all located on the right 
side of the monitor case. The brightness 
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control has a detent (a noticeable stop at 
the middle adjustment position). 

The Epson monochrome VGA screen 
isn’t a barn burner, but it doesn’t have to 
be. It performs adequately and is usually 
bundled or discounted with systems. 


Close but not quite. The $199 GoldStar 
VGA Monochrome 1220W is a 12-inch 
monochrome VGA monitor that has all the 
right features, including a longer-than- 
usual 71-inch video cable with a 15-pin 
plug. Unfortunately, the 1220W did not do 
as good a job as most of the other monitors 
when tested at displaying distinct color 
bars as shades of gray. A VGA Line Pat- 
terns test image, using thin lines of differ- 
ent shades of gray, was also pretty fuzzy. 


NO DISCERNIBLE BOWING 

GoldStar did a fine job on the full-screen 
white-image-distortion test, with no dis- 
cemible bowing or folding in the comers. 
The paper-white monitor has an adequate 
amount of glare protection, achieved with 
a chemical etching process. 


GoldStar did a fine job 
on the full-screen | 
-white-image-distortion 


test, withno _ 


discernible folding in 


the corners. 


The GoldStar has a built-in tilt/swivel 
base that tilts approximately 20 degrees 
and swivels 180 degrees. Other than the 
power switch, the only user-adjustable 
controls are for contrast and brightness, the 
latter with a detent at the brightness mid- 
point. The maximum graphics resolution 
is 640 by 480. The 1220W is compatible 
with VGA adapters only. 

GoldStar monitors are manufactured in 
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MONOCHROME VGA MONITORS 


FACT FILE 


Korea and are often included with comput- 
er systems as well as sold by themselves. 
The lower-than-average price is right, but 
the fuzzier-than-average image and rela- 
tive lack of shade separation keep the 
1220W from being a contender. 


Hewlett-Packard Co.’s HP Vectra VGA 
Monochrome monitor is a lot to order if 
you re short of breath, but this $250 unit is 
long on features and high in performance. 
The Vectra includes a detachable, 9-pin 
input, a 63-inch video cable, and a 9-/15- 
pin adapter. An integral base with 20 de- 


grees of tilt and 180 degrees of swivel is 
standard equipment with the system. 


COLOR SELECTION 

If you’re fussy about your monochrome’s 
single color (and many people have strong 
preferences), HP lets you choose among 
amber, green, and ‘‘soft’’ white displays. 
The test unit was green, in contrast to most 
of the other vendor-supplied test units, 
which were paper white. The monitor’s 
case was one of the few two-tone units, 
with an eggshell back and a light-gray 
screen frame. The only user-adjustable 
controls are for brightness and contrast; 
both are located on the bottom right of the 
front of the case, and the power switch is 
on the bottom left of the front. 

There is hardly any glare at all, thanks 
to the chemically etched screen, and the 
Vectra’s maximum resolution is 640 by 
480 in graphics mode. In our VGA Color 


DET us.s000ptus 
__ HANDY SCANNER 


¢ DESKTOP PUBLISHING 

¢ WORD PROCESSING 

e DATA BASE APPLICATIONS 

¢ HIGH LEVEL LANGUAGE INTERFACE 
¢ CAD APPLICATIONS 


| 


? 


DFI expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus. Consolida- 


NEW 


Handy Scanner 3000 Plus 
Including PC Paintbrush Plus 


The Handy Scanner 3000 Plus comes 
bundled with ZSoft’s top-selling PC Paint- 
brush Plus and DFI’s SCAN and ImageTools 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 
your scanned images. Using SCAN, you can save 
your images into TIFF, PCX, IMG, MSP, and CUT 
image files or convert between the formats. Using 
ImageTools, you can interface the Handy Scanner 
3000 Plus with dBase IV, dBase III +, and compatibles 
such as Cllpper, Foxbase or design custom 
applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 


Available as options are DFI’s OCR package, 
which reads mono or proportional spaced typeset 
characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 


® 
ting all the advanced hardware features you 
| have come to expect from the company that 
introduced hand scanners to the world, our 
scanner now gives even sharper images an U.S.A. U.S.A. U.S.A. West Germany United Kingdom Taiwan 
: : : 2544 Port Street 5C Joanna Court | 7925 N.W 2lst St. Gotenstr. 13 32A Station Approach | 6F 266, Sung Chiang 
1s even easier to use. Perhaps, most im West Sacramento | East Brunswick Miami 2000 Hamburg 1 | Hayes, Kent BR2 7EL | Road, Taipei 
CA 95691, U.S.A. | NJ 08816, U.S.A. | Florida 33126, U.S.A. | West Germany United Kingdom Taiwan, R.O.C. 
é Tel : 916 373 1234 | Tel: 201 390 2815 } Tel: 305 477 1988 Tel: 040 234 766 } Tel: 01 462 9290 Tel: 02 543 3966 
° data Fax: 916 373 0221 § Fax: 201 390 2817 § Fax: 305 594 0607 Fax: 040 233 666 § Fax: 01 462 7538 Fax: 02 537 7458 


&) 


base: opment and 


CAD applications. 
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DFI and Handy Scanner are registered trademarks, and ImageTools is a trademark of Diamond Flower Electric 
Instrument Co. (USA), Inc. PC Paintbrush is a registered trademark of ZSoft Corp. All other names mentioned are 
trademarks or registered trademarks of their respective companies. 
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Normal people cant function with their heads 


ANDROID STUDIOS 


. program that hardly needsone. =~=MANNEQUINS 


IND hers Loret heblgnd Calibenns SEIT INE R Petey 18H 


Theve edecrect department 
teary mamerqeces tha heed 
asf they were made 10 the 


tag thew places wel be on 
epdaerd verve of the oid 
syle manarqase that, 40 the 
Jemele vervina, wl be 
therwe wad howe mere 
Coreen ea the rgb places 


paper what they saw on the screen, — 


so we included Bitstream Font-. 
ware” and full WYSIWYG display. _ 


Normal people can be graphic designers but : 
usually aren't, so we provided the features most 


people need, not what they don't. | Pee See 


Normal people have higher standards than 
budgets. Our program earned the name Finesse,” oe 
and costs only $179. 
Each program 
savings coupon 
for the Logitech Mouse and ScanMan hana- 


- held scanner. | 


In California: 
800-552-8885 


In Europe: 
++41-21-869-96-56 


System requirements: IBM PC XT, AT or a 
PS/2;640 RAM: hard disk; virtually any — 2 

printer Compatible with allgraphicsstand- From ordinary to spectacular. 
ards, and major word processing and a: 
graphics programs. _ Every time. 


Fontware is a trademark of Bitstream Inc. CIRCLE 182 ON READER SERVICE CARD 


Bars test, the unit’s gray shade differentia- 
tion was very good (though in this case the 
shades were green). The full-screen white- 
image-distortion test showed nice, square 
corners with no perceptible distortion. 

You may not think of Hewlett-Packard 
aS a monitor vendor; indeed, most of its 
monitors are sold with computer systems. 
The HP Vectra VGA Monochrome moni- 
tor, however, is a fine unit worth purchas- 
ing by itself. 


Korea Data Systems Co.’s KD-14S2 has 
recently had a price decrease, making it 
more competitive. This 14-inch, etched, 
flat-screen monitor now lists for $175, 
down from its earlier $199. The KDS is 
available with either a paper-white or am- 
ber screen; we tested only the paper-white 
version. 

The KD-14S2 performed well on both 
our full-screen white-image-distortion test 
and our VGA Color Bars test. There was 
no discernible distortion on the former and 
fairly good separation on the latter; corners 
were rock-solid, too. A fine-line complex 
graphic image was a bit on the fuzzy side, 
but probably not enough to be noticeable 
with text-based applications like word pro- 
cessors and spreadsheets. And in the Mon- 
itor Glare Tests, the KDS did best in the 30 
and 45 Degrees tasks. 

The attached video cable is on the short 
side at 47 inches. The 15-pin D-shell con- 
nector is for VGA adapters only. Maxi- 
mum graphics-mode resolution is 640 by 
480. Also, the KD-14S2 has a tilt/swivel 
base that tilts a relatively standard 20 de- 
grees but swivels a full 360 degrees for 
maximum versatility. 

As is usual for nonmultiscanning 
monochrome VGA monitors, the KD- 
14S2 has adjustment controls only for 
brightness and contrast. Both controls are 
located on the right side of the monitor 
case, as is the power switch. 

At $175, the KD-14S2 is one of the 
more-aggressively priced monochrome 
VGA monitors. The slight fuzziness in the 
test unit, if typical, won’t matter if you’re 
not planning on using the monitor for de- 
sign or graphics applications. Of course, if 
you do need the highest quality graphics, 
you’d probably be looking at a color moni- 
tor anyway. 
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So UPB Cad thay 
Bundled With Ami™ 


The award-winning graphical word processing 
software for DOS users with Mac Envy. 


$199 Value 
Limited Time Offer 


TOMORROW 
YESTERDAY 


Today, you need VGA. Or maybe Extended VGA. 


Quadram believes you deserve more. 


1024 x 768 
Why settle for mere VGA? Or even Extended VGA? The 
256K Spectra gives you 64 colors at a resolution of 800 x 
600. And, with expansion to 512K, sixteen colors at the 
new graphics standard of tomorrow, 1024 x 768. 
QuadVGA Spectra has the flexibility and power to 
enhance both 8-bit machines and 286/386 systems. 


Compatibility 
Naturally, Quad VGA Spectra is register-level compatible 
with all accepted modes from Extended VGA down to 
MDA. That means you can use yesterday’s software as 
well as today’s and tomorrow’. 


Best of All, It’s From Quadram 


Quadram was in the graphics business back when screens 
were monochrome. And, we've provided our customers 
with a solid product in every mode that has evolved since. 
In fact, our QuadEGA + and ProSync led the color revolu- 
tion and are still popular boards. We understand graphics. 


Call Us 


To find out where you can buy QuadVGA Spectra, 
call us at (404) 564-5566. And find out how 


to enjoy tomorrow, today. 


Trademark/Owner: Quadram, the Quadram logo, QuadEGA +, QuadEGA ProSync, 
QuadVGA Spectra/Quadram, PS/2/IBM. 
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| } An Intelligent Systems Company 


We Don't Make Computers. 
We Make Them Better. 


DING TECHNOLO : 


itec 1261 


If you’re looking for the least expensive 
VGA monitor you can find, stop night 
here. If you’re also eliminating the moni- 
tors that gave us any distortion or shade- 
separation problems, this one stays in the 
game. The $149 Imtec 1261L even has a 
moderately long video cable and a gener- 


AOC MN413 
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ous 180-degree-swivel base. 
The Imtec’s base also tilts approximate- 
ly 20 degrees, the de facto standard with 
display monitors. The video cable has the 
expected 15-pin connector, works with 
VGA adapters only, and has a maximum 
resolution of 640 by 480 in graphics mode. 
The screen is chemically etched and has 
moderately good glare protection. 
What else do you need to know? Well, 


it comes in white only, and all of the con- 
trols (limited to power, contrast, and 
brightness) are on the right side. To be 
more precise, the controls are on the bot- 
tom-right side of the unit’s front; the point 
is that they’re all in the same convenient 
location. 

The first test unit we received had a se- 
vere vertical synchronization problem. 
Leading Technology (the Imtec vendor 
and not the same company as Leading 
Edge) immediately sent another unit, 


which performed without a flaw. Resolu- 
tion and image clarity were extremely 
good and there was no detectable image 
distortion. Shade separation was also 
above average. 

The Imtec’s only drawbacks showed up 
in the Monitor Glare Tests, where it scored 
high in the percentage of light reflected. 
Note, however, how similarly these moni- 
tors fared across the board. 

Overall, the Imtec 1261L is a darned 
good monitor at a great price. 


Here’s a contender from the royal family 
of multiscanning monitors. NEC Home 
Electronics has been the recognized mar- 
ket leader in multisynchronous computer 


displays for 4 years, beginning with the 
original NEC MultiSync color EGA moni- 
tor and followed by further versions. 
NEC’s monochrome VGA monitor, the 
MultiSync GS, is a worthy representative 
of the line. 

The MultiSync GS’s $349 list price is a 
lot to pay if you’ re just looking for a mono- 
chrome VGA monitor, but if you want the 
flexibility and quality of a multisynchron- 
ous unit, the GS is in the middle of the cur- 
rent price range. Your $349 buys very 
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good performance; there’s no full-screen 
image distortion and almost total gray- 
scale shade separation (there were two dif- 
ferentiations the MultiSync GS failed to 
make). The VGA Line Patterns test image 
was gorgeous and steady. 

You can get the MultiSync GS with ei- 
ther an amber, green, or paper-white dis- 
play; the test unit had a white screen. NEC 
uses etching for glare protection, which 
proved to be very effective on this particu- 
lar screen. 

The detachable video cable is 64 inches 
long, a reasonable length. The cable has a 
9-pin connector on the computer end, but a 
9-/15-pin adapter is included. You can use 
this monitor with both RGB TTL and ana- 
log input ports. The MultiSync GS is com- 
patible with CGA, MDA, EGA, VGA, 
and Hercules video adapters. 


RESOLUTION FALLS SHORT 

The maximum graphics resolution on the 
NEC MultiSync GS is 640 by 480; it is the 
one area where the unit falls short. Most of 
the other heavy-hitter monochrome mul- 
tiscanning monitors have a maximum res- 
olution of 1,024 by 768. If the highest res- 
olution you’re going to use is normal 


CO/SESSION" 


IS THE FASTEST, — 


EASIEST, 


MOST POWERFUL — 
REMOTE COMPUTING. 
SOFTWARE! 


Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3.1. 
CO/SESSION is the ideal solution for ail your PC 


communication needs. 


HOME COMPUTING Use CO/SESSION to work at 
home and run your office PC as if you were there. Access 
files, execute DOS commands, run programs, print 


reports and more. 


CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users as 


if you were there. 


NETWORK ACCESS Link remote users and offices 
to your network and enjoy on- line access to all the 


network resources. 


FILE TRANSFERS Transfer files by modem ore 
direct cable. CO/SESSION is ideal for laptops: home o 


and remote offices! 


~ MONITORS 


MONOCH ROME VGA MONITORS 


VGA, then you’re all set, but the higher 
capabilities of the new Super VGA adapt- 
ers suggest that more is better. Besides, if 
the other guys have it, NEC should have it 
as well. Since NEC doesn’t often follow 
others in this field, I would look for an up- 
grade soon. 

The MultiSync GS’s tilt/swivel base 
has the typical 20-degree tilt range, but it 
swivels the full 360 degrees. This is one of 
the few monitors you can turn all the way 
around to show a screen to the person who 
sits in front of the desk. 

The NEC has lots of screen-adjustment 
controls, most of which are placed with the 
power switch on the top-right of the moni- 
tor’s front. The controls include bright- 
ness, contrast, vertical position and size, 
and horizontal position. There’s also a 
TTY/analog switch on the back of the 
case. 

Personally I'd wait for the 1,024-by- 
768 version of the NEC MultiSync GS, 
which I suspect is on the way. If the 640- 
by-480 limitation isn’t a factor for you, 
and if you want multiscanning, you have 
to consider the MultiSync GS. 


PCs with SESSION/XL. 


Packard Bell sells two 12-inch mono- 
chrome VGA monitors, the $279 
PB8503MG and the $299 PB8505MG. 
The differences between the two are rela- 
tively minor from a user’s standpoint. Nei- 
ther monitor is exceptional at displaying 
complex graphics, and both had noticeable 
problems with the distortion test. These 
two monitors could be fine for text-based 
applications, but prices at the higher end of 
the scale for nonmultiscanning monitors 
make the Packard Bell units questionable 
buys at best. 

Both the PB8503MG and the 
PB8505MG have white text screens and 
use a combination of dark tinting and 
chemical etching for glare protection, a 
technique that works well. Both monitors 


_ AUTOMATED SESSIONS Add the ability to automate and 
schedule file transfers, printing and running of programs on remote 


‘BETTER THAN CARBON COPY PLUS COISESSION is up to 


can be purchased in single 
: or two MEG licenses. 


CALL-201-855-9440 
_ FAX-201-855-9608 - 
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_ 400% faster, easier to use, more powerful and lockup free. If you’re 
a current Carbon Copy user, ask about our ae program. You'll 
see the difference in minutes. 


IMMEDIATE AVAILABILITY Call today for additional information 
_on CO/SESSION and SESSION/XL or visit your nearest dealer and 
_ tell them you want the best in remote eomputngs soliware, COISESSION — 


pe . 


“Triton feanosies Inc., 200 Middlesex Essex Turnpike, Iselin, NJ 08830 


TONE 


What 
A Spotless 


Screen Does 
Kor Windows. 


A spotless screen brightens 
Windows, and all your software. 
Measurably. That’s why we use solid 
bars of color, instead of unconnected 
“spots, in our high-resolution 
CM.-1430 monitors. 

As you can see in the close-ups on 
the left, there’s less black space 
between our bars than there is 
between their spots. 33% less, to be 
exact. Less black space means more 
electrons are hitting the screen. And 
more electrons make deeper colors, 
whiter whites, sharper lines, and 
cleaner type. 

Combine that with a super-accurate 
one-gun Trinitron* tube, atight 
26mm dot pitch, VGA and 8514/A 
compatibility, and up to 1024x768 
resolution. You'll get a screen 
unmatched in clarity, precision, and 
beauty. And unapproachable in value. 
So, ask for the monitors with the spot- 
less reputation. Seiko Instruments. 


Call 1-800-888-0817 Ext. 101C 
information and a dealer near you. 


CMERO 


SeER EKO IENSS 


Seiko Instruments 


Seiko Instruments USA, Inc., PC Products Division, 1144 Ringwood Court, San Jose, CA 95131, (408) 922-5900. Trinitron is a registered trademark of Sony Corporation. 
MultiSync is a registered trademark of NEC Home Electronics (USA) Inc. © 1989 
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Better 1s 


The new 16” MultiSyne® 4D and 20" 5D both offer compatibility with 


a wide range of graphics boards and computer systems. 


NEC’s award-winning 

m ultiple frequency 
technology, now available 
in larger, digitally 
controlled, high-resolution 


color monitors. 


Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat- 
ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 


MultiSync is a registered trademark of NEC Home Electronics (USA) Inc 


Computers and Communications 


bigger. 


configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 


Yj 


The main difference: one is for large ideas. The other, for extra- 


IBM PC/AT/XT and PS/2 are registered trademarks of the International Business Machines Corporation 


large. For literature, call 1-800-826-2255. For details, call NEC Home 


MAC Il is a registered trademark of Apple Computer, Inc 


Electronics (USA) Inc. 1-800-FONE-NEC. 


©1989 NEC Home Electronics (USA) Inc 
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have attached cables with 15-pin connec- 
tors, though their cable lengths differ, and 
both have integral tilt/swivel bases. 


PACKARD BELL PB8503MG 

The less expensive PB8503MG has a 63- 
inch cable—a reasonable length for reach- 
ing a CPU that’s standing on the floor. The 
PB8503MG’s base tilts 20 degrees and 
swivels an ample 180 degrees, fine for 
pushing your monitor around to show to 
someone at an adjacent desk or chair, but 
not enough to show it to someone sitting in 
front of your desk without moving the 
whole monitor. 

The PB8503MG can receive either ana- 
log or separately synchronized video input 
signals, but its connector requires either a 
15-pin plug or an adapter. The maximum 
resolution is 640 by 480. 

The PB8503MG didn’t discriminate 
clearly among the bars in our VGA Color 
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Bars test, leaving several groups either all 
white or all black. Worse still, the full- 
screen image was lower on the right side of 
the screen. With no user control to 
straighten the image out, one must lean to 
the right to keep aligned with the screen, 
an unacceptable situation. The VGA Line 
Patterns test image was also fuzzy. 

The PB8503MG’s power switch, as 
well as its brightness and contrast controls, 
are located on the right side of the case. 


PACKARD BELL PB8505MG 
The $299 PB8505MG has a more limited 
90-degree swivel base and a shorter, 41- 
inch video cable. The PB8505MG also re- 
ceives only analog input, although that 
won’t matter if you use standard VGA 
adapters. The maximum resolution here, 
too, is 640 by 480. 

The PB8505MG has the same incom- 
plete color bar separation set as the 


PB8503MG, but it performed differently 
on the full-screen white-image-distortion 
test. The PB8505MG’s image was even 
from left to right, but there was noticeable 
bowing on each side. This idiosyncracy is 
less irritating than a tilted image, so this 
monitor is acceptable, though costly, for 
data-oriented applications using text and 
numbers. The complex graphic image was 
every bit as fuzzy on the PB8505MG as on 
the PB8503MG. 

The power switch on the PB8505MG is 
located on the right side, with the contrast 
and brightness controls on the left. 

Packard Bell’s monochrome VGA 
monitors aren’t competitive with units 
from other vendors. They cost too much 
for the level of shade separation and the 
graphics fuzziness they offer. Both also 
have image distortion, though in different 
forms. Either these models need to go back 
for reengineering or Packard Bell’s quality 
control needs upgrading. 


The company many of us knew as Magna- 
vox is now owned by Philips Consumer 
Electronics Company, one of the largest 
electronics companies in the world. Its en- 
try in this review, however, is called the 
Magnavox Professional VGA Display 
7BM749, obviously going for Magna- 
vox’s greater name recognition in the U.S. 
The 7BM749 is a fine unit at a middling 
price. 

For $229 you get a flat, white-text 
screen with very little glare, thanks to ef- 
fective chemical etching. The attached 48- 
inch video cable has the usual 15-pin con- 
nector for VGA adapters and has a 
maximum 640-by-480 graphics resolu- 
tion. We sure wish everyone would agree 
to 60-inch-minimum video cables; 48 
inches is great for a desktop CPU but can 
be trouble if you want your system unit on 
the floor. Video extension cables are ex- 
pensive—let’s all lobby for 5- to 6-foot 
video cables. 

On the other hand, the tilt/swivel base 
has a generous 180 degrees of swivel. The 
tilt range is the usual 20 degrees. 


A Few Words 
rom | he Worlds 
"Most Celebrated 


ethic: Software. 


Thank you. For those of you who haven't heard, 
_ Harvard Graphics from Software Publishing has gotten 
oe lot of recognition from the trade press. Why, you may 
_ a ask? Certainly our crisp, high-speed output helped 
ce influence InfoWorld readers to name us Product of the 
Year. And the e easy access to so many chart and graphing 
options must have helped PC World's audience sive us their 


World Class Award for 


tion of the qualities that make 


FREE TRIAL DISK, CALL 1-800-345-2888, OPERATOR 53. FOR UPGRADE [ITERATURE CALL i 1-305, 799-400 
© 1989 Software Publishing Corporation, 1901 Landings Dr, Mountain View, CA 94039- 7210. ——— = 


Se RIES 


Software Dig gest 
Highest Scare 1986 & 1987 


1987 World Class Award 
PC World 


First Place 
1987 NCGA Graphics Shootout 


LUYYIYY 


the second year running. 
Actually it must have been all those 
things and more. Otherwise why would PC Magazine call 
Harvard Graphics ‘ ‘the de facto standard” software for 
business sraphics? 
Of course, the experts arent the only ones who favor 
Harvard Graphics. In fact, with its srowing popularity, — 
Harvard Graphics has boone the number-one selling business 8 
sraphics software. / 
And naturally we like to invite those of y you who 
ra haven't tried Harvard Graphics to call us for a ee 
ya trial disk at the toll-free numberbelow. 


In a matter of minutes, it ‘ll sive you a vivid Loe 


SOFTWARE 
4_JPUBLISHING 


see pa ae ee aE 0. 


us the sraphics superpower. 


: FACT FILE 


Hegravox Professional VGA Display 7BM749 
Philips Consumer Electronics Co., 1 Philips Dr. 
P.O. Box 14810, Knoxville, TN 37914- 10; 
_ (615) 475-0317. 
List Price: $229 a 
Requires: VGA adapter with 15-pin C 
Diagonal Screen Size: 1212 inches 
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Princeton Graphics Systems | Maxt 5 
Princeton Graphics Systems, 1 100 


Northmeadow Pwy., Roswell, GA 30076: (404) 


475-2725, (800) 221-1490 (outside Georgia). 
_ ListPrice:$389 


Requires: CGA, MDA, EGA, VGA, one 


_ Apple Macintosh adapter with 9- or 15-pin 
connector (both cables included). 
Diagonal Screen Size: 121 inches _ _ 


HIDDEN CONTROLS 
The power switch and the brightness and 
contrast controls are all on the bottom-right 
of the monitor’s front; the brightness and 
contrast controls are located behind a little 
door that’s more trouble than it’s worth. 
There’s nothing particularly awkward 
about the door, but who needs it? | 

The 7BM749 had fine gray-shade sepa- 
ration and displayed a clear image on the 
VGA Line Patterns test. In the full-screen 
test, there was a barely perceptible bowing 
on each side; I’m sure I wouldn’t have no- 
ticed it had I not been looking carefully. 
For typical text applications, this factor 
will be meaningless if the performance of 
the test unit is typical. 

The Magnavox Professional VGA Dis- 
play 7BM749 works fine, costs just a bit 
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The Magavox Professio 


more than you’d like to pay, and is a safe 
choice for appropriate applications. If you 
need absolutely precise graphics display, 
maybe you should check around more. 


Princeton Graphics Systems is another 
monitor company that’s been around the 
minicomputer scene for a while. PGS 
made its name in the CGA world with its 
highly popular CGA color monitors. 
Princeton’s entry in the monochrome 


mus’ resist glare from 3 
your office’s ambient _ 


rT —_ = 
- . 


PERFORMANCE 
TESTS: VGA 

macaZNE| MONOCHROME 
MONITORS 


light in addition to 
displaying gray shades 
distinctly. Inthe 
Monitor Glare tests, the 
Editor’s Choice TVM 
MG-11 proved best at 
withstanding glare from 
desk-lamp and ceiling 
lights. 


None of the monochrome VGA 
monitors tested showed an 
exceptional resistance to the type 
of glare you might expect from 
windows positioned behind your 
monitor, although CTX, 
Magnavox, and Princeton 


_ Graphics were the best in the 90 


Degrees test. Likewise, the 
results on the 45 Degrees test 
indicate little variation in the way 
they handled desk-lamp light. All 
of the monitors gave a strong 
showing on the 30 Degrees 
(ceiling light) test—with the TVM 
MG-11 and MG-14 and the 
Datafox DF-14S2 leading the 
field. 

High scores on the white-level 
intensity (small- and large-square) 
tests indicate a wide degree of 
adjustability (contrast and 
brightness), with monitors like the 
TVM MG-11, the Quimax, the 
Compag, and the Magnavox 
leading the group. Less 
impressive were such monitors as 
the two Packard Bell units, the 


_ Epson, and the Tatung, each of 
_ which offers barely acceptable — 
brighines ; and contrast controls. 


f MONITORS 
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Percentage of Light Reflected 


WORST 
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: ‘0 measure monitor surface reflectivity the Zero Distance test takes a reading of The 45 Degrees test places a diffused spotlight at a 45-degree angle to the 
reflected light using a reflecting densitometer placed directly on the screen surface. monitor screen to simulate the glare from a desk lamp. The percentage of the original 
The results re indicative of the screen's reflectivity when the effects of screen light energy that bounces back off the screen is measured with a spot meter. Lower 


liminated. A lower score indicates that less light is reflected from the _ readings indicate less monitor glare. 

The 90 Degrees test places a diffused spotlight at a 90-degree angle to the - 
test places a diffused spotlight at a 30-degree angle to the monitor screen to simulate the glare from direct lighting, such as that coming from a 
ulate the glare from office ceiling lamps. The percentage of window. The percentage of the original light energy that bounces back off the screen 
ounces back off the screen is Deaciied with a a po! S=1S measured with a spot meter. Lower Feacings | indicate less monitor glare. 


2 Ie: nonitor glare. CONTINU ES 
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_ PERFORMANCE TESTS: VGA MENS COREME! MONITORS CONTINUED 


Relative Brightness (black = 1) 


BEST 
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The Small-Square test uses the BASIC. language SCREEN and VIEW commands to 
create a small white square defined by the screen coordinates 160,120 and 479,359. A. 
spot meter measures the light intensity of the white square and of the black back- — 
ground; the background is then assigned a value of 1, and the relative brighitiese of ite 
square is ears Higher numbers indicate a wider range of contrast. 


~ the black background: the background is then assigned a value of 1, ad the 
— tate nae of the equate |e is allete ‘Higher numbers indicate a wider 


_ The Large-Square test uses the BASIC engage = SCREEN and VIEW 


ENDS 


I 


VGA market is extremely flexible, but at 
$389 it’s not cheap. 

The Max-15 is a multiscanning white- 
screen monitor with a maximum graphics 
resolution of 1,024 by 768. It has a good 
270 degrees of swivel, two 73-inch video 
cables (one each for 9-pin and 15-pin video 
adapters), and lots of controls. The Max- 
15 works with almost every kind of video 
adapter, including CGA, MDA, EGA, 
VGA, Hercules (though Princeton doesn’t 
recommend it), and Apple Macintosh. 
There’s even a single-pin input for a com- 
posite RCA jack. 

Controls include horizontal and vertical 
position and size, reverse and normal 
switches, and over- and underscan for dif- 
ferent image sizes. 
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THE HITCH 
All of the above sounds very good, and 
there’s even a chemically etched screen 
that does a good job of cutting down on 
glare. One drawback with the Max-15, 
however, is its use of long-persistence 
phosphors, which cause slow image fade. 
Relatively slow fade is good for displaying 
steady-seeming alphanumeric characters, 
but it can drive you crazy with applications 
that move the screen contents a lot. The 
fade on the Max-15 is too slow for my 
taste—at times even scrolling lines in a 
text application left screen ghosts. The 
Max-15 distorted the image on our full- 
screen white-image-distortion test, with 
minor folding in both the upper corners. 
The color separation was very good, 


with the shade boxes clearly differentiated. 
The VGA Line Patterns test image was 
also very clear. 

The first Max-15 we looked at had sev- 
eral problems, including a keystoned 
screen image, poor shade separation, and 
fuzzy images. These problems were so ex- 
treme that we called Princeton for a second 
monitor, which gave the results described 
in this review. 

In sum, the Max-15 offers good per- 
formance overall, with an excellent array 
of adapter, cabling, and graphics standards 
to choose from. This monitor will be espe- 
cially appropriate if you have a variety of 
computers or display adapters in your or- 
ganization and want one or more mono- 
chrome VGA monitors that can be shared. 
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V-RAM VGA. 


Think fast. Take your mind for a 
spin. Run with it. It’s brain dump time. 
That ecstatic moment in CAD when 
the work just flows. Until suddenly, 
you hit the wall, victim of slow re-draw. 

That’s why Video Seven 
created V-RAM VGA, a lightning fast 
screamer that uses our powerful 
V7VGA chip as an expressway from 
your brain to the screen, with no 
pause for re-draws. 

Your eyes will appreciate 


V-RAM VGA, too. The 512K version 


delivers up to 1024 x 768 in 16 colors 
non-interlaced and 800 x 600 in 256 
colors to rival co-processors costing 
thousands more. 

And because V-RAM is 100% 
register-level VGA compatible, you 
can still use your PC to manage 
projects, write proposals, and keep 
your books. Think about it. And 
call your dealer during your next 
re-draw. Or contact Video Seven, 
46221 Landing Parkway, Fremont, 
CA 94538 (415) 656-7800. 


~ Braindump without speed bumps. 


Buy V-RAM VGA before 
August 31, 1989 and get a 256K 
V-RAM Upgrade Kit for $50.00! 


VIDEOW SEVEN 


A Headland Technology Inc. brand. 


Video Seven, V-RAM VGA, and V7VGA are trademarks of Headland Technology Inc. Variable frequency monitor required for greater than 640 x 350 resolution. Headland Technology Inc. 
reserves the right to change specifications without notice. CAD drawings and models courtesy of Control Automation, Inc.; David Baker Assoc., AIA; and Autodesk, Inc. 
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Anyone can produce acom- | 
puter-aided drafting and design 
package that sells for thousands 
of dollars. But creating one 
that’s fast, powertul, and afford- 
able takes real ingenuity. | 

That’s exactly what we’ve 
done at Generic Software" We 
sell the most widely used CADD 
program in the world for under 


$500. 


Now available for Macintosh™ | 


PC Magazine ranked it | 
‘Editors Choice’’ ina face off 
with 17 low-cost CADD pack- 
ages. ‘’This product is an out- 
standing value from every point © 
of view and is highly recom- 
mended.”’ “‘A paperback 
version of AutoCAD”, stated 
PC Week. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level 1" then advance 
to other levels as your needs— 
and skills—expand. 

And you can use our CADD _ 
add-ons, Utilities, and symbols: 
libraries to design the CADD 
system that fits your needs. 

You only pay for the func- | 
tionality you need, and the | 
functionality you get has depth. 

Critic tested, market 
approved. Generic Software 
offers price, quality, and sup- 
port. Match our customer 


support against anyone! 
¢ Unconditional 60-day 
guarantee on most products 
¢ Unlimited free technical sup- 
port * Free monthly newspaper 
¢ Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog™ 


or for the name of your local 


dealer: 1-800-228-3601. 


© Generic Software Inc., Level 1 and Generic 
CADD are trademarks of Generic Software Inc., 
11911 North Creek Parkway South, Bothell, WA 
98011. Macintosh is a trademark of Apple Com- 
puter Inc. 


Generic 
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The main reason most people purchase 
computer components with little-known 
brand names is to save money. Quimax 
Systems’ $250 Quimax DM-3014 mono- 
chrome VGA monitor is a fine unit, but 
someone forgot to tell the company how to 
price it. It should be less expensive, by at 
least $75, in order to be competitive. 

The Quimax DM-3014 performed per- 
fectly, with no image distortion, great 
shade separation, and a very clear image 
on the VGA Line Patterns test. The nonde- 
tachable analog video cable with 15-pin 
VGA adapter connector is a healthy 66 
inches long. The DM-3014 works only 
with VGA adapters and has a 640 by 480 
maximum resolution in graphics mode. 
The monitor’s base tilts by about 20 de- 
grees and swivels an unusual but fine 150 
degrees. 

Quimax has the screen controls in an 
odd location: the power switch and the 


brightness and contrast controls are under 


the bottom-front edge of the monitor. The 
brightness and contrast controls both use 
Slide switches. The chemical etching used 
for glare protection is fairly effective, 
though there was some noticeable glare. 
The text-mode color is white on a black 
background. 

The Quimax is a good monitor that does 
what it should. With a healthy price cut, it 
would be sure to give the competition a 
good challenge. 


The $245 Relisys RE9503 is a 14-inch flat- 
screen monitor with a mixture of pretty 
good news and somewhat bad news. The 
good news is extra screen controls; the bad 
news is that they’re hard to adjust while 
watching the screen. More good news is a 
lack of detectable distortion in the full- 
screen white-image-distortion test. More 
bad news is that in the VGA Color Bars 
test, several groups of shade boxes are not 
differentiated adequately. And neither 
conclusion can be reached regarding PC 
Labs’ Monitor Glare Tests, where the Re- 
lisys model scored in the middle of the 
pack. 


MONITORS 
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READER SERVICE CARD 


The RE9503’s 71-inch nondetachable 
video cable with 15-pin VGA adapter is a 
great length for attaching to a computer 
system unit placed beside a desk. The 
screen is tinted, not etched, but the result- 
ing effect on glare is about the same as with 
the etched screens; in normal office use, 
there’s little noticeable glare. 


VARIETY OF CONTROLS 
In addition to the Relisys’ front-mounted 
brightness and contrast controls, there are 
also controls for vertical size and hold and 
horizontal position on the back of the mon- 
itor case. The problem here is that the con- 
trols are recessed about ' inch inside the 
case and are adjusted by inserting a narrow 
screwdriver into the holes in the case. 

The controls themselves feel as if they 
use rubber stems, because if you push too 


hard (which doesn’t take much) they move 


to the side and you lose your grip. Because 
of the care you must take to adjust the 


screen from the back, it’s difficult to cali- 
brate the display while watching the screen 
from the front. You have to either use a 
mirror or realize that the monitor’s extra 
controls aren’t intended for casual use and 
aren’t usually necessary for analog moni- 
tors anyway. 

There is a tilt/swivel base with a good 
180 degrees of swivel and a better-than- 
average 25 degrees of tilting. 

Maximum resolution with the RE9503 
is 640 by 480 in graphics mode; with the 
15-pin connector, this monitor is VGA- 
adapter compatible only. In general, the 
image is very good, but the lack of a full 
color (read: gray-scale) set indicates a 
slight graphics incompatibility, which 
isn’t acceptable for this product’s relative- 
ly high $245 price. 

The Relisys RE9503 is adequate for 
many purposes but is not recommended 
for applications requiring complex graph- 
ics and shade separation. 
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Samsung has two fine monochrome VGA 
offerings for you. You can choose the 
smaller-screen ML2611 for $189 or the 
larger ML4571 for $229. Both perform 
- well and have the normal assortment of 
controls, features, and functions. No apol- 
ogies are necessary here: these are both 
good display devices. 

The ML2611 and ML4571 both have 
permanently attached 62-inch video cables 
with 15-pin connectors for VGA adapters 
only. The maximum resolution for both 
monitors is 640 by 480. 


No apologies are 


necessary foreither _ There me mon S A TWOOPTIONS 
r sraphics applications } You have two options for we 


of the two Samsung 
monochrome VGA 
models: these are both 
good display devices 


with the usual 


/ display is 
color dis- 


assortment of features. 


Both models come with controls only 
for brightness and contrast, and those, 
along with the power switch, are located 
on the bottom of the right side of the moni- 
tor case. The etched screens display white 
text on black backgrounds and have rea- 
sonably good glare protection. Both mod- 
els also have built-in tilt/swivel bases with 
20 degrees of tilting and 180 degrees of 
swivel. 

The only difference between the two 
Samsung monitors we tested, other than 
size and price, is a slight variation on the 
performance tests that had nothing to do 
with actual image quality. 


SAMSUNG ML 2611 
On the full-screen white-image-distortion 
test, the ML2611 had no discernible bow- 
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VIDEO THOUGHT CONTROL 


Display _ 
end 


RED VIDEO—not connected in monochrome 


_ BLUE VIDEO—not connected in monochrome 
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St., Saddlebrook, NJ 07662; (201) 587-9600 


Samsung ML2611 oe 
List Price: $189 


Requires: VGA adapter with 1 -pin connector . 


Diagonal Screen Size: 11% inches _ 


CIRCLEG3IONREADERSERVICECARD ts 


‘ListPrice:$229,0 0 


_ Requires: VGA adapter w ith 15-pin connector. 


_DiagonalScreenSize:12%inches 


_CIRCLE632ONREADERSERVICECARD 


“TandyVGM-1000 0 


Tandy Corp., 1800 One Tandy Center, Fort _ 


"Worth, TX 76102; (817) 390-3700. 
-ListPrice:$19995 


Requires: VGA adapter with 15-pinconnector. 
Diagonal Screen Size: 12% incneS, 
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_ Samsung Electronics America Inc., 30 ayhill 
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_ The Samsung ML2611 is a good deal, with 
_ clear images and fine shade separation; our — 
only complaint is the need to turn both the © 
__ brightness and contrast all the way up to 
_ distinguish shade separation. You get the 


features you expect for the price, like a 180- 


degree swivelingbase. 


The Samsung ML4571 has a two-inch-larger 


screen than its sibling, the ML2611, and it 


Offers the same fine performance at a $40 
premium. The ML4571 has no image 
_ distortion and separates shades of gray. 


Here’s proof that a major vendor can deliver 
good quality at a reasonable price. Tandy 


_Corp.’s Tandy VGM-100 gives steady, clear 


images with good shade separation and a 
conveniently long cable. Unfortunately, 
there’snotil/swivelbase. = 


ing, folding, or other distortion. All shades 
of gray were also differentiated in the 
VGA Color Bars test, but the oddity was 
that, in order to clearly distinguish the 
shades, I had to turn the brightness and 
contrast controls up all the way. Otherwise 
images were very clear on both this and the 
VGA Line Patterns test. 


SAMSUNG ML4571 

The ML2611’s larger sibling had the same 
fine performance on the distortion and 
VGA Color Bars test, but it didn’t require 
boosting the brightness and contrast con- 
trols to achieve those results. 

In sum, though, we’d like to see these 
monitors costing about $30 to $40 less; this 
would make them great bargains, as both 
give you what you’re looking for. I'd go 
with the larger ML4571 just for its rela- 
tively bigger characters. But in either size, 
a Samsung should satisfy. 


It’s too bad Tandy has to keep apologizing 
for its hobbyist image, because it sells a lot 
of computers to businesses. Now the com- 
pany even manufactures them for DEC 
and Panasonic. (How’s that for helping to 
reverse our trade-balance problem?) 
Tandy makes and sells lots of components, 
but this one, the Tandy VGM-100, is espe- 
cially nice. 

To start with, the price is a reasonable 
$199.95. With a diagonal screen-image 
size of 11% inches, the tube and case are 
full-sized, but the unit weighs only 17 
pounds. The screen color is white on 
black. 

On both of our tests, the Tandy came 
through beautifully. On the VGA Color 
Bars test, all of the shades of gray were 
clearly differentiated and there was no visi- 
ble bowing, folding, or other problem on 
the full-screen white-image-distortion test. 
The VGA Line Patterns test image was 
very sharp and steady. 

The VGM-100 comes. with a 72-inch 
video cable with a 15-pin connector for a 
VGA adapter, the only adapter type sup- 
ported by this model. The maximum reso- 
lution is the usual 640 by 480 in graphics 
mode. The coated screen gives good, 
though not outstanding, glare protection. 

There is no tilt/swivel base, a drawback 
for some users but certainly not for all. The 


We made the first amber monitor 
for the IBM PC® | 

And the only 19-inch, multi- 
sync monitor to meet both IBM® and 
Apple® graphic standards. 

Now, we're offering a family of 
high-resolution, monochrome and 
color IBM graphic standard monitors. 

The 19-inch Ultra Vision 1000 
offers extremely high resolution. 
Brilliant life-like colors. And the 
widest frequency range of any multi- 
sync monitor its size —so it works 
with virtually all graphic standards 
and resolutions. 

The 19-inch Crystal View 1901 
features our exclusive non-glare filter. 
It’s a high-resolution, monochrome 
system that handles two 842” x 11" 
pages of text or a B-size CAD drawing 
without scrolling or shrinking. Voted 
PC Magazine's “Editor's Choice.” 
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The 14-inch, color MultiVision 
770+. A multi-sync monitor with 
more image controls for maximum 
user comiort than any monitor its size. 

Coming soon, the Super Vision 
VGA: the best VGA monitor you're 
likely to see. 


PRODUCT a= 


Ultra Vision 1000 : , 
MultiVision 770+ 
Crystal View 1901 ; 


What you see here is only part of 
the picture. We have everything trom 
12-inch monochrome to 19-inch, 
high-resolution color monitors. All 
with special non-glare filtering, 


SuperVision VGA : : a os 
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superior brightness, and sharp focus 
across the entire screen. 

That’s important. Since OSHA 
found 91% of the people using com- 
puter displays suffer from eye strain. 
Prompting state and local governments 
to respond with new work rules. 

With Taxan, the leader in meet- 
ing these new health requirements, 
you're already protected. 

Call 800-544-3888 for sales 
information and your nearest 
authorized Taxan dealer. Taxan USA 
Corporation, 161 Nortech Parkway, 
San Jose, CA 95134, (408) 946-3400. 

See why, in IBM monitors, one 
brand is clearly superior. 


@ eu % 
A Revolution in Graphics 


Taxan is a registered trademark of Taxan USA Corporation. IBM and IBM PC are registered trademarks of International Business Machines Corporation. Apple is a registered trademark of 
Apple Computer, Inc. Monochrome screen courtesy of Xerox Corporation. 
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power switch is on the right side, as are the 
brightness and contrast controls. There are 
no other user-adjustable controls. 

It’s nice to be able to give a recommen- 
dation without a single reservation. The 
Tandy VGM-100 performs beautifully, 
has a long cable, and is priced about right. 
Combine that with 18 million retail outlets 
for service, and how can you lose? 


erica Inc., 2850 
CA 90810; (800) 421 


Tatung has the widest choice of mono- 
chrome VGA monitors of all the vendors 
we looked at in this review. Tatung sells 
two conventional fixed-frequency moni- 
tors—the MM1233 for $199 and the 
MM 1433 for $249—and one multifre- 
quency (a.k.a. multisynchronous or mul- 
tiscanning) unit—the MM1295, which 
sells for $289. 

All three monitors have white-on-black 
screens, a base with 20 degrees of tilt and 
90 degrees of swivel, and an effective 
glare-prevention combination of dark tint- 
ing and chemical etching. On each moni- 
tor, the power switch is on the right side 
and the brightness and contrast controls are 
on the left side of the case. 

The MM1233 and MM1433 are ade- 
quate choices, but the MM1295 holds the 
distinction of being the least expensive of 
the multiscanning monochrome VGA 
monitors we looked at. 


A adapter with 15-pin 
Size: 11% inches 


A or VGA adapter with 9- 0 : 


TATUNG MM1233 

At $199, the Tatung MM1233 is at the 
price midpoint for fixed-frequency moni- 
tors. The MM1233 has a short, 41-inch 
video cable with a 15-pin connector that 
works with VGA adapters only. The unit’s 
maximum graphics-mode resolution is 


~The Tatung MM1295 has 800 by 600 


640 by 480. ~~ resolution and is a strong competitor in the 
The MM1233 didfine onthe full- § = --s multifrequency monitor race. Thisisthe 

screen white-image-distortiontest, wihno Tatung to buy if you need high-level graphics 

perceptible problems. Itdidn’tfareaswell =” it produces exceptionally dea nage Z 


on the VGA Color Bars test, however, 
with several groups of color (shades) bars 
not differentiated; instead, they displayed 
all white or all black. As a result, the VGA 
Line Patterns test graphic was fuzzy as 
well, which is an unacceptable feature at 
any price. 


-goodshade separation. 
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Whatever selection 


OD 31/2” format available from us. Specify 
when ordering. 

[e) package includes both 51/4” and 31/2” 
disks. 

A 31/2” format available from manufacturer 
by request. Call us for details. 
CP—copy-protected; NCP—not copy-protected. 


The four-digit number next to each product 
is the product’s ITEM NUMBER. Please refer 
to this number when ordering. Thank you. 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Aldus ... NCP 

plPageWakers: Osa a i. es 
Alpha Software ... NCP 
PIAlOMaVVOrKS 1.0. fe. see es os 109. 
[}ALPHA/four 1.0 319. 


13832 


4103 
5104 


Epson ... 1 year 

LX-810 Printer—New! Providing superb printing 
performance of 180 cps draft (12 cpi mode), 
advanced SmartPark paper handling, and a 
very economical price. Perfect for home use 

or as a second printer at work 


Application Techniques ... NCP 
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Bible Research ... NCP 

1464 OThe Word 4.2 (KJVorNIV)..... 159. 
Bloc Publishing ... NCP 
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ABO; BEIPOOW IO Sal tera. 26 un te g2) 

IAAT a EOrmloelha0W ee a ns as, 55. 

A594 shonmriler 22044 55 Sak ke oo 89. 
Borland International ... NCP 

1527 sRISUPEIKEY A Gas si ee 69. 

VAG SEARING C250 ecg eet es ge te 99, 

4350. JB lutbe CPi Fack. 10... .*.450 4 169. 
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4332 (®llurbo Pascal Prof. Pack1.0...... 169. 


Ri Turbo Assembler & Debugger 1.0 99. 


For IBM Personal Computers exclusively. 
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Great American Software . 

Fi The Accounting System 2.0-New! One- Write 
Plus Accounting System includes three of our 
top-rated, best-selling programs (Master, 
Accounts Receivable, and Accounts Payable). 
Easy set-up and operation 
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CQuickFascal 1.0—Make programming in 
Pascal easier. Object Oriented Programming 
and the hypertext-based Quick Advisor help 
to keep everything easy and intuitive. Source 
compatible with Turbo Pascal 
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ZOO EAVVONC SOF cit... oe ee Ab 209. Softlogic Solutions ... NCP 
2856 (llExcel 2.1 (req. 80286/80386)... 239. 3546 ODisk Optimizer4.01........... 45. 
Cool WIPTOIECE4.0) oc ce ee hw 329. 3542 OSoftware Carousel3.0......... 49. 
LANGUAGES AGS, IFANEAI AO see eee it 69. 
Sisco meiQuickPaseal 130 ole. seein s 49, Software Publishing ... NCP 
2894 WIQUICKBASIC 4oree oe ce 69. 3495 Professional Plan1.02......... 5G: 
2895 lMQuickC 2.01 with Assembler .... 69. 3499 CPFS:FirstPublisher2.1 ........ 79. 
2880 BMacro Assembler 5.1.......... 99" ~4342~ WIPFS:Einst Graphics 1.0; 35.2. 89, 
2847 fBasicCompiler6.0 .......... 199. 3478 GIPFS:First Choe CO Seer 99. North Edge Software ... NCP 
2859 FortranCompiler5.0......... 289. 3496 [Professional Write2.1......... 139. [Timeslips Ill 3.3—Track every minute's efforts, 
2853:-MIC Compllers.1 0. - 2 =... -. 299. then print the invoice and log the receivable 
Monogram ... NCP all from the convenience of Timeslips III. 
gee a a rales ri es | Menu-driven and memory resident, this is 
4924. (isuper PC-KWik3.2 aes 7 ee a 49, | -amust for OUE SEIV ICE business 
4925 [MPC-Kwik Power Pak1.3........ 79. eee ee 
Nantucket Software ... NCP ‘TOPS ... NCP 
2970 (iClipper (Summer ’87) ........ 429. 3724 ®NetPrint 2.0 (share printers) .... 119. 
New England Software ... NCP S720. MANOR Oeil 2d. Joant 5 ae 4 eau eee: 119. 
3004 (lGraph-in-the-Box 2.2.......... hey 3725 TOPS Repeater (extends network). 129. 
ACCT Mmm Cla Seis is bow &. aware noe ena 159. 3720 Flashcard 2.1 (Apple Talk network card; 
4336 “IGB Analytic l.O . 222s. 22... 105; 1 yearwarranty) ...........44. 169. 
Nolo Press ... NCP Traveling Software ... NCP 
2982 “eIWilliAkeWws Ol ates vase sas 35, 4190 Battery Watch 1.0 (37/" only) ..... eae 
piece elon fhe: Neco 1.0.6 ees oo: E 1 3729 [ejLapLink Mac 2.0 (Mac-PC transfer) 79. 
North Edge Software ... NCP PoOh tapes | 5179 BLapLinklll..........0.0.000. 85. 
2987 OTimeslipslll3.3............. 469, | LQ540 Printer-New! Including SmartPark ASGT simian ink WOee. se a re 95. 
Norton-Lambert ... NCP paper handling and 360 x 360 graphics O72 Biecktink 2:1 ou ee QQ. 
4928 (Close-Up Customer3.0....... 135. printing resolution, the LQ-510 gives you True ee Inc. ... NCP 
4929 (OClose-Up Support3.0 ........ 165. Oas crore 2561 WilreBASIC2Z Vcc. eb as 52. 
Owl international ... NCP features found in high-end 24 Pe pratels Vericomp ... NCP 
2080 HIGHGEe OLE ee, 143, | ata very affordable price 3765 @SoftBytes2.0............. i. 35 
Paperback Software ... NCP WordPerfect Corp. ... NCP 
Sl42- VP-Planner PUS20 5.4.64. 8. 145. 799 (WordPerfect Library2.0........ 69. 
S1SGr ne exer 2025.62 a ae 145 1 800 | ) 4 3 3038 rss 3798 [WordPerfect Executive 1.0..... 129. 
Paul Mace ... NCP an oa 8804 LiWordPerfect 5.0... 2.2.4... 239. 
2/62 OMace Utilities 5.0 (DOS utilities) .. 55 3805 WordPerfect Network 5.0...... 349. 
4696-,iMace Gold 1.0... ... cies... 79. PC Connection 3806 fBAdditonal Network Stations 5.0 .. 84. 
PC Support Group ... NCP Mannie Coune 6 Mill Street 630M WordStar USA ... NCP 
3208 HeLigihtting: 462m... nacre es 39. Marlow, NH 03456 2825 OWordStar Prof. Release 5.5 .... 209. 
6209 IEUCIggss Os treats, Wee as 59. SALES 603/446-7721 FAX 603/446-7791 5000 OMUpgrade to Release 5.5........ 89. 
For IBM Personal Computers exclusively. 
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ALL ITEMS SUBJECT TO AVAILABILITY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


Or if on reflection 


Spectrum Holobyte ... NCP 
3467 (letris (addicting mind teaser)... $24. 
4283 [Falcon/AT (F-16 simulation) ..... a2. 
SUSY Talely ie i, ye pda Goan eee ae. 


1707 


1708 


Software Publishing ... 


Ruby SPF-2 (6 outlets; 

EMI/RFI filtered; 6 ftcord)....... $55. 
Ruby-Plus SPF-2 Plus 

(W/FAX & modem protection) ..... 69. 
DCA ... 1 year 

Irma 2 (3270 emulation board) ... 729. 
Irma2 Micro Channel.......... 729. 


Epson ... 1 year 
We are an authorized Epson Service 
Center. 


FX-850 (80 col., 264 cps, 9pin) ... call 
FX-1050 (136 col., 264 cps, 9 pin). . call 
LQ-510 (80 col., 180 cps, 24 pin)... 349. 
LQ-850 (80 col., 264 cps, 24 pin) .. call 
LQ-950 (110 col., 220 cps, 24 pin). . call 


LQ-1050 (136 col., 264 cps, 24 pin) call 
LQ-2550 (136 col., 333 cps, 24 pin) call 


LX-810 (80 col., 180 cps, 9pin)... 199. 
Printer-to-IBM cable (6 feet)....... 1S 
Everex ... 1 year 

1200 Baud Internal Modem ...... 79. 
2400 Baud Internal Modem ..... 149. 
5th Generation ... 1 year 

Logical Connection 512k........ 529. 
Logical Connection1 Meg ...... 749. 
Hayes ... 2 years 

Personal Modem 1200 (with 

Smartcom EZ, 1 year warranty) .... 145. 
OMMAMUMMOCI IOS comes 44 elle 289 


Smartmodem 1200B (w/Smartcom I!) 289. 
Smartmodem 1200B (hardware only) 259. 
Smartmodem 2400 429. 
Smartmodem 2400B (w/Smartcom I!) 429. 


Smartmodem 2400B (hardware only) 399. 
Hercules ... 2 years 

Graphics: Card Pliss..] 4.25 5.54 189. 
VGA ONG: - eanni es ont eke 189. 
Intel ... 5 years 

2400B Internal Modem......... 159. 


2400B Internal Modem 2 (for PS/2) 249. 
2400 Baud External Modem..... 179. 
Inboard 386/PC w/1 Meg....... 599. 


Inboard 386/PC Piggyback 4 Meg 1249. 
Inboard 386/AT (req. inst. kit) .... 859. 


NCP 


(©) Harvard Graphics 2.42-The industry’s best 
selling presentation graphics package because | 
of its smooth integration of text, charts, 
graphics, drawings and high quality delivery 
of output $299. 


Stone & Assoc. ... NCP 
3436 BMemory Master (ages 2-6)...... 22 176i 
3435 [ejMy Letters,Numbers,Words (2-6) 22. 1/764 
523) + BIPRONeS CUS 3 auf xs van ee Eo 
3439 O2nd Math (ages 7-16).......... 2H. 
Sublogic ... NCP 
AG5S. Up PENSCONE =. v4 os a4 bese Zo, 1906 
3335 (OuJet (requires CGA orEGA)...... 33. 1904 
True BASIC, Inc. ... NCP 5153 
: RiKemeny/Kurtz Math Series 1930 
Precanice-co NIGP CaCI MOGUuie: oi o.55.. leas os Oe 29. ee 
— CLook & Link 1.04—Build 1-2-3 models that span AIG 
_ across worksheets. Get dynamic linkingand = 5184 
_ consolidation and the ability to see a second 1052 
| worksheet in a pop-up window. You can even | poo 
if cut Jai psi satan eee | 5030 
Wordtech ... NCP 3952 
3810 OMDBXL 1 3. eens Cetra res © 145. 4921 
Xerox ... NCP 
4539 [Professional Extensions 1.0... . 399. 4763 
3812" Ventura Publisher 2.0" ........ 7%. Call 
XTREE Co. ... NCP 2304 
ASi2>“eiXTREE RIO lal. Pann non oe @ oe 69. 2305 
XYQUEST ... NCP Epson ... | year 2306 
4393 OXyWrite lll Plus3.55.......... 209, | FX-1050 Printer—Feature laden 136 column, 9 2307 
pin dot-matrix printer. SmartPark mode loads 2308 
RECREATIONAL/EDUCATIONAL single sheets without removing continuous 2309 
Seta oe site ae on 264 = draft and 54 sae pare 
1413. OMWhere in the World is Carmen etter qu ty ( et C) oversee eee 5120 
SANGICC OM an ape hn OR ee 25. 
1414. OWhere in the USA is Carmen 4696 
Selils (clot eae eee ee eee 25. HARDWARE 2352 
1417 (OWhere in Europe is Carmen O19 
SANGER ceaue een oe eee 29. 2346 
4948 WudetFighter (by Velocity)......... 35. Manufacturer’s standard limited 4646 
Electronic Arts ... CP warranty period for items shown is 2339 
5180 [elDinosaur Discovery Kit (First Byte) 29. listed after each company name. 
5345 @Might & Magic II (Vew World)... . 32. Some products in their line may 
1858 (lEarl Weaver Baseball1.5....... OZ, have different warranty periods. 
S1Gl CIN Star (Ont SGI) 4 <4 ce ke 4 a2, 
6124 elGS8S AllaCk SUB icant oe cals 2 coe AST Research ... 2 years 
Microprose ... CP 1228-4 Oo WM CISIP Se Se 4 we et sce 89. 
4454 (OF-19 Stealth Fighter........... 39°: 1802 --sixPakPlus G4k.CIS/P.n 4... aes 129. 
212s. IPAS omke Eagles 2.45 oh... wae 22. ANO7 -RAMpage Plus 286 SIZk. ...6 26%: 419. 
Microsoft ... NCP 4105 RAMpage Plus MicroChannel 512k 469. 
eooo IFiGht Simulator 3S.0 ...45... ex 30 Compucable ... 2 years 
Mindscape ... CP 1604- 2-Position switch box ........0: 29. 
4997 EiGaunilet, oe ed 29. t605-.-3-Position Switch DOX-.. 4.27.2 sex 39. 
4625 Colony (3'2" not available)....... 33 Cuesta ... 1 year 
2752 WBalance of Power 1990 ........ 33 1608 Datasaver 400 Watt (standby power 
Parlor Software ... CP TO AC IOUT er ek ie aha. te eeeec aS 429. 
3159  ElBrid@e Panor 2.37... 2. ys. ss 2. 49 Curtis ... lifetime 
Sierra On-Line ... CP 168t Cumis Clio Ce. =... Wee 6. 
AV S2 “eGo RUSHING der geen eo arse se eee 25; - 1686. (Disk Holder PB. wy. se 8. 
4455 (jLeisure Suit Larry ll ........... 33 1718 “Sle” Disk Folder DB-2 ... t:2 02 ne 8. 
4345 [elKing’s Quest IV (512k version) ... 33 1704" Printer Stand PS-1...54%...d40 m0 13; 
4399 lelMannumier.:.25). 5 ie 2. oe 33 1713 Fillered SafeStrip SPF-3: 2... 24s: 24. 
4456 Police Questll............... 53 1678 Universal System Stand SS-3 ..... eb 
3404 Space Questll............... 33 log. Emerald’ SP 2.5. aca va eee 36. 
For IBM Personal Computers exclusively. 
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you need some direction. 


4266 
4267 
4272 
4339 


4275 
4857 


EB fe 
2374 
2368 
2370 
2369 
4750 
2371 
2372 


2581 
2582 
4972 
4973 
4974 


Above Board Plus 512k. ....... $419. 
Above Board Plus I/O 512k...... 449. 
Above Board 2 Plus 512k ....... 469. 
Above Board Plus Piggyback 

w/2 Meg (upgrades to 6 Meg)..... Call 
Connection Coprocessor ....... 769. 
Visual Edge (improve the output of 

YOUr FP LaSCielll) . 2 2a. ae 449. 
MATH COPROCESSORS 

S087 (omiBM-PC GAT). 8. 05. 
8087-2 (for 8 MHz 8088 CPU's)... 139. 
80287 (for 6 MHz 80286 CPU's)... 149. 


80287-8 (for 8 MHz 80286 CPU's) . 219. 
80287-10 (for PS/2 Models 50 & 60) 259. 
80387SX (for 80386SX CPU's)... . 359. 
80387 (for 16 MHz 80386 CPU's). . 399. 
80387-20 (for 20 MHz 80386 CPU’s) 459. 


Kensington Microware ... 1 year 

MasleipieCGr a a eer. 3 2: Q4. 
Masterpiece Plus ............. 109. 
Powerlree 10 Ac are, Sy Se qe? 
POWeNCe Oe ee Sale. as es) 
POWErIGeoOet rn 59. 


Epson ... 1 year 
FX-850 Printer—High speed, 80 column, 9 pin 
dot-matrix printer. Handles big printing jobs 
with ease and efficiency. Prints 264 cps and 
_ 4 cps near 


letter quality (12 cpi mode) . call : 


Key tronic ... 3 years 

Grey bOal ar mast ons 99 
1OMPIGS: KeybOahd akc 2. 99 
Kraft ... 5 years 

Three-button Joystick. .......... 33. 


High Speed Joystick Adapter Card. 25. 


KYE International ... lifetime 


Dyna Mouse GM6+ (w/Dr. Halo III). 49. 
GM6000 Mouse (350-1050 dpi) ... 59. 


Logitech ... lifetime 

Series 2 Mouse (for PS/2’s)....... 7D: 
ClearCase Mouse (Serial only)... . . 69. 
New HIREZ Mouse (C9) ......... 89 
Mouse w/Paint Show (C9)........ 99 
ScanMan (hand held scanner) ... 219 
Magnavox ... 2 years 

VGA Adapter (9QAV6710) ......... 259 
13” CGA Monitor (8CM515) ..... 269 


13” Hi-Res Monitor (9CMO53) ... 369. 


2870 


2886 


2887 


2897 
2896 
2898 


2812 
4306 
4350 


4799 
5085 


3069 
4765 
4690 


5010 
5011 


3202 
3205 
3200 
3201 
4514 


s2ii 


3210 


Intel ... 5 years 
Intel’s new family of 2400 bps modems are 
100% Hayes compatible and priced right. 
ZAOOER (ACA a eae eee os 

2400B Classic (internal)........00 00000. 
2400B Modemz2 (internal Microchanne 


$179. 
159. 
I)... 249. 


Microsoft ... lifetime 

Mach 20 (7 yr. wrty., includes free PCTV 
INStTaIAtION VIGGO) te = sas 349. 
Mach 20 Disk Plus Option (floppy 
COMUOUE I) eh are nee ye net 69. 
Mach 20 Memory Plus Option 

(512k upgradeable to 3.5 Meg)... 339. 
Mouse with Paintbrush ......... 109. 
Mouse with Easy CAD.......... 125: 
Mouse with Windows 286 2.1.... 189. 


Mouse Systems ... lifetime 
OmniMouse (seria/ only; 1 year wrty) 39. 


PC Mouse II w/PC Paint+ ........ 89. 
PC Mouse II w/Autosketch....... 105. 
NEC ... 2 years 

Multisync 2A (VGA Monitor) ..... 499, 
Multisync 3-D Monitor.......... 699. 
Orchid Technologies ... 4 years 


Tiny Turbo 286 (accelerator board) 219. 
Designer 800 VGA (360 x 480)... 249. 
ProDesigner VGA (800 x 600)... . 319. 


Pacific Rim ... 1 year 

1.2 Meg External (for PS/2’s)..... 215) 
360k External 51/4” Drive ....... 179. 
PC Power & Cooling Sys. ... 1yr 


REPLACEMENT POWER SUPPLIES 

Turbo Cool.150 (25°-40° cooler) 129. 
Turbo Cool 250 (25° - 30° cooler) 169. 
Silencer 150 (84% noise reduction) 115. 
Silencer 200 (69% noise reduction) 149. 


TWOOCoole/S5. san. coors: 299. 
PC Support Group ... 1 year 
Breakthrough 286-8 (8 MHz 

BCCClE lati) merge ren ees as: 299. 
Breakthrough 286-12 (12 MHz 
ECCCICIQIOW ae te sense: S79. 


1-600/243-3088 


MICROCOMPUTER 
MARKETING COUNCIL 
ne Onrwet Marvetag Awwa tan ow 


PC Connection 


6 Mill Street 630M 


3101 
3100 
4149 
3097 
3103 


3102 
5285 


4542 


3166 
9143 
4561 
4562 
4563 


5111 
5109 


4899 
4901 


4889. 


4885 
4887 
5140 


3684 
4856 


4958 


3776 
3778 
4193 
4194 


Orchid Technologies 
ProDesigner VGA (8 and 16 bit) and Designer 800 
VGA (8 bit) cards provide affordable support 
for standard and extended VGA modes. 
ProDesigner VGA 

Designer 800 VGA 


Practical Peripherals ... 5 years 
1200 Baud Internal Modem 

(WHT FPROCOMM): niu i eet wees $69. 
1200 Baud External Modem (mini) . 79. 


P/Link (extends par. print signal) .. 109. 
Microbuffer Inline (par. print 

IO ON/ BZ) og rt tops nt oes Ms cee 138. 
2400 Baud Internal Modem 
(Vuta-PROCOMM) eee 139. 
2400 Baud External Modem..... 179. 
2400 Baud External MNP Modem 
(LGV) 2 fons hut eke ae 209. 
2400 Baud Internal Modem for 

Pole ao io. ee re ke ae 229. 


Princeton Graphics ... 1 year 
Ultrasync (800 x 600 max. res.)... 549. 
Quadram ... 1 year 

SPARC OGOU. «Gd ae 
Safe Power Systems ... 2 years 
Safe 250W (standby power bkup) 249. 
Safe 425W (standby power bkup) 369. 
Safe 500W (standby power bkup) 495. 
SOTA Technology ... 2 years 

SOTA 286i-12 (12 MHz accelerator) 299. 


SOTA VGA/16 (with 256k) ....... 299. 
Targus ... lifetime 

Nylon Laptop carryingcase...... 55, 
Leather Laptop carrying case.... 189. 


TheComplete PC ... 2 years 
TheComplete Hand Scanner 400 . 159. 
TheComplete Answering Machine 219. 


TheComplete FAX 9600........ 429. 
TheComplete Page Scanner... .. 549. 
Toshiba ... 1 year 

T1000 Laptop (80C88, 6.4 Ibs.) ..... Call 


T3100E Laptop (80286, 12 MHz, 20 


MICO on oh eae Skene 2849. 
T1600 Laptop (80C286, 12 MHz, 20 
MICO) i eis ike. ease ae 3349. 
Video7 ... 5 years 

VEGA Deluxe (Supports 640x480). 219. 
VEGA NGA dc ctim ie ook 287. 
FastWrite VGA (includes 256k)... . 319. 
VRAM VGA (includes 256k) ..... 469. 


.. 4 years 


4761 13” VGA Monitor (9CMO62)..... 389. Marlow, NH 03456 
4762 13” VGA Monitor (9CMO82).... . 449. SALES 603/446-7721 FAX 603/446-7791 
For IBM Personal Computers exclusively. 
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*DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION. 


We're your Connection. 


DRIVES 
IOMEGA ... 1 year 
2485 Bernoulli || Single 20 Meg Internal $767. 
5116 Bernoulli Il Single 44 Meg Internal 995. 
2486 Bernoulli || Dual 20 Meg External 1659. 
4276 20 Meg Cartridge Tripak (574"”)... 169. 
5113 44 Meg Cartridge Tripak (574")... 259. 
2400 PES Callie 4 ores eee 169. 
2500 PC2B Card (bootable card for 
BOG NEO eee ert ere 229. 
2502 PC4 Card (for PS/2 Model 
S0/G0/70/ GO), ued 6 ac t8s| dete 299. 
Mountain Computer ... 1 year 
2917 40MegInternal Tape Drive...... 379. 
2915 40Meg External Tape Drive ..... 479. 
2916 40 Meg External Tape Drive 
with Power Supply ............ 569. 
5190 40 Meg Data Cartridges 
(pre-formatted) .... 0... 0... cae 85: 
Plus Development ... 2 years 
3105 Hardcard 20 Meg (49ms)....... 549. 
3106 Hardcard 40 Meg (28 ms)....... 699. 
5164 Impulse 40 Meg Int. Drive (72 ms) 679. 
5165 Impulse 80 Meg Int. Drive (12 ms) 899. 
5163 Impulse Controller (required) .... 229. 
Seagate ... 1 year 
FREE PCTV® Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS. 
2285 20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms)... 299. 
2286 30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms) .. 319. 
2281 40 Meg Internal HD ST251 for AT 
(OAS) ety a Sea vette anes Se eat ace MEME 369. 
2287 40 Meg Internal HD ST251 for XT 
(w/controller and cables, 40 ms) .. 419. 
4554 40 Meg Internal HD ST251-1 for AT 
(Exo aa Oks) Seepee a eae rere 3/9, 
4624 80 Meg Internal HD ST4096 for AT 
CZ Out) cnc e tr ta ieee Setar 649. 


Video 7, Inc. ... 5 years 

VRAM VGA-A high performance VGA board, 
utilizing powerful Video RAM. VRAM VGA 
is backward compatible and comes with high 
resolution software drivers for Windows 386 
and more 


TEAC ... 1 year 
A950> PO Xt Book Drive (529). 5/79. 
4951 720k Drive (specify XT or Al, 31/2") . 79. 


4670 1.44 Meg Drive for XT (374")...... 99. 


4326 1.44 Meg Drive for AT (includes Bastech 
software utilities, 31/2" copy prot.) . 119. 
Toshiba ... 1 year 

S650 JAT SOOKIDIIVe(S'4").2 oe 85. 

e649 Al 1:2: Mieg Diive(S14")) aes 99. 

4755 AT 1.44 Meg Drive (312", 
includes Bastech software utilities) 119. 

MISCELLANEOUS 
CompuServe 

1676 CompuServe Information Service. . 24. 
Cables ... lifetime 

1019 Smartmodem-to-AT cable (9 feet) .. 15. 


Parallel Printer cable (15 feet) 


1050 


TheComplete PC ... 2 years 
TheComplete Page Scanner—Add full-page 
graphics to your desktop publishing and 
facsimilies. Scans up to 842" x 14”, 200 

or 300 dpi. SmartScan software can resize, 
scale, rotate, crop, edit and more.... $589. 


DISKS 


All disks have a lifetime warranty. 
51/4" DS/DD Disks (360k) 


2211 Fuji MD2D (10 disks per box)...... Les 
3291 Sony (10 disks per box).......... AZ: 
2789 Maxell MD2-D (70 disks per box)... 13. 
4192 Verbatim Datalife (170 disks per box). 13. 
51/4” DS/High Density Disks 
(1.2 Meg) 
2212 Fuji MD2HD (10 disks per box) .... 22. 
3770 Verbatim Datalife (10 disks per box). 22. 
3292 Sony (10 Gisks Der DOX) os 87 23% 
2790 Maxell MD2-HD (10 disks per box) . 23. 
31/2” DS/DD Diskettes (720k) 
3297 Sony (10 disks per box)... ... 2... &. 16. 
2214 ~ ull (70 Gisks Der DOX)., .......07 «ae. We 
3772 Verbatim (10 disks per box)....... 17: 
2792 Maxell (10 disks per box)......... Wag 
31/2” DS/High-Density Diskettes 
(1.44 Meg) 
3298 Sony (10 disks per box).......... 39. 
2219 “FUINEIOOISKS Der DOX) ca a 39. 
2793 Maxell (70 disks per box)......... 39. 


For IBM Personal Computers exclusively. 


Practical Peripherals 
2400SA MNP has brought affordability to 
the world of hardware-based MNP level 5 
error-free data transmission. Also supports 
100% Hayes compatible 2400 bps standard 


communications 


1. O years 


MEMORY 


3248 256k DRAMs (120 nanosecond)... call 
3241 256k x9SIMMs (100 nanosecond) call 
4366 1Megx9SIMMs (100 nanosecond) call 
4705. 1 Meg Chips (100 nanosecond) ... call 


OUR POLICY 


.® We accept VISA and MASTERCARD only. 
® No surcharge added for credit card orders. 
@ Your card is not charged until we ship. 
@ |f we must ship a partial order, we never charge 


freight on the shipment(s) that complete the order (in 
the U.S.). 


@ Nosales tax. 


@ All U.S. shipments insured; no additional charge. 

@ APO/FPO orders shipped 1st Class Mail. 

@ International orders U.S. $250 minimum. 

@ Upon receipt and approval, personal and company 
checks now clear the same day for immediate shipment 
of your order. 

@ COD max. $1000. Cash, cashier’s check, or money 
order. 

® 120 day limited warranty on all products. * 

@ To order, call us Monday through Friday 9:00 to 9:00, 
or Saturday 9:00 to 5:30. You can call our business 
offices at 603/446-3383 Monday through Friday 9:00 
to 5:30. 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 
® For monitors, printers, Bernoulli Boxes, computers, 
and hard drives, pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air. 
® For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS ground. 
Hawaii: 
® For monitors, printers, Bernoulli Boxes, and computers, 
actual UPS Blue charge will be added. For all other 
items, add $3 per order. 
Alaska and outside Continental US: 
® Call 603/446-3383 for information. 
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Make code, not war. 
(Or, tune in, turn on, boot up.) 
xactly twenty summers ago, thousands of two- 
legged creatures of the so-called “hippie” per- 
suasion converged on a farm near Woodstock, NY 


(pop. 8,000) for three days of peace, love, and rock and 
roll. In a similar vein, a few four-legged creatures of the 
“furrie” persuasion converge every year on Marlow, NH 


guide when exploring the complex wonders of PCs, XTs, 
and ATs. Which is why we maintain a crack crew of 
drug-free technical specialists (many of whom were 

mere toddlers in 1969) to guide you through every step 
of your computer path. Whether you want speed, power, 
or maybe just to see more of those pretty colors...strictly 


for business reasons, of course. 
You probably think this ad is about you. 


(pop. 559) for their own festival of freedom. For while it’s , 
Don’t you? 
Sure, you got your car phone, your cappucino machine, 


true that most survivors of the 60’s have chained their 


and your condo in Curacao, but you're not really cool 


unbridled spirits to conventional 9-5 jobs, our eternally- 
‘till you're New Hampshire cool. Find out how with a 


hip, and decidedly long-haired mascots continue 
dancing to the beat of a very different drummer. 


Buy, with a little help from 

your friends. 

In the 60’s, many people explored 
the wonders of the universe with 
mind-altering drugs. Today, most 
people rely on mind-bending micros. 
Admittedly, it’s safer to artificially 
expand your memory board than 
your consciousness. Nevertheless, 
it’s still wise to have an experienced 


free cassette entitled “Speak N’Hampsha Like a Native,” 
by our neighbor Fritz Wetherbee, 


noted National Public Radio 
correspondent on New England 
oddities. It’s free with any order of 
$500 or more between now and 


September 30. 
Just call 1-800/243-8088 or 


1-603/446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, please call ahead. 


Learn the secrets of Marlow’s hip and famous with 
“Speak N’Hampsha Like a Native.” Offer not available 
to accounts on net terms. One per customer. 


For IBM Personal Computers exclusively. 
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If you’re using a screen only for data, 
word processing, or spreadsheet applica- 
tions, the MM1233 is fine, but it’s not a 
good choice for applications requiring 
high-resolution graphics. 


TATUNG MM1433 

The MM1433 is generally similar to the 
MM1233, with a few exceptions. First of 
all, it costs $50 more ($249, to be exact). 
The MM1433 is also 2 inches bigger than 
the MM1233, with a nominal 14-inch 
screen SiZe. 

The other differences are a 2-inch-long- 
er cable (still short at 43 inches), a rear- 
mounted horizontal-position control, and a 
reverse/normal switch—also on the 
back—that swaps screen foreground and 
background colors. 

The MM1433 performs just like the 
MM 1233, with less-than-perfect shade 
separation but good results on the distor- 
tion test. This monitor too is fine for data, 
poor for graphics. The model also per- 
formed well across three out of four of PC 
Labs’ Monitor Glare Tests. 


TATUNG MM1295 

The MM1295 is the Tatung to consider if 
you want VGA quality and will be work- 
ing with graphics. With a maximum reso- 
lution of 800 by 600 (sometimes called Su- 
per VGA), the MM1295 has a higher top 
end than the other models. And as men- 
tioned, the MM1295 is also the least ex- 
pensive multiscanning monitor that we 
looked at. 

Besides offering higher resolution, the 
MM1295 had very clear separation in the 
VGA Color Bars test and a resulting clear 
hi-res complex-graphic image. There was 
no distortion on the full-screen white- 
image-distortion test. 

The MM1295 comes with two cables, a 
9-pin and a 15-pin, each 60 inches long. 
The MM1295 can work with both EGA 
and VGA adapter cards, widening its ap- 
plication possibilities. 


THE BOTTOM LINE 

The two conventional, fixed-frequency 
Tatung monitors, the MM1233 and 
MM1433, are only OK because of their 
shade separation limitations and are out- 
performed by several less-expensive com- 
petitors. The Tatung MM1295, however, 
would prove itself a much better choice. At 
$289, the MM1295 costs less than the 
NEC, TVM, or Princeton Graphics Sys- 
tems monitors and will still display up to 
Super VGA resolution. 
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MONITORS . 


MONOCHROME VGA MONITORS 


FACT FILE 
MAGAZINE 


TVM Professional Monitor Corp.., 4 109 W. 9th St., 
Upland, CA 91786; (714) 985-4788. 


TVM MG-14 : 

List Price: $249 _ 

Requires: VGA adapter with 15-pin connector. 
Diagonal Screen Size: 12% inches — 
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EDITOR S S CHOICE 


TVM MG-1 i 
List Price: $349 


Requires: VGA or EGA adapter with 9- or 15-pin — 


connector. ce 
Diagonal Screen Size: 12% inches 
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TVM makes two varieties of VGA mono- 
chrome monitor: the standard analog TVM 
MG-14, costing $249, and the multiscan- 
ning TVM MG-11, costing $349. Both 
use 14-inch (diagonal measure) screens 
and have actual image sizes of approxi- 
mately 11 inches. Based on the features 
and performance in our testing, the more 
expensive TVM MG-11 is the better buy 
of the two—based on not only features but 
also PC Labs’ tests for es distortion 
and glare resistance. 


m left to right) i is located 


TVM MG-14 


The $249 MG-14 is at the top of the price 
range for straight analog monitors. Unfor- 
tunately, the unit doesn’t perform at the 
top level. 

The paper-white MG-14 did a fine job 
on the full-screen white-image-distortion 
test, producing nice, straight lines and 
edges. On the VGA Color Bars test, how- 
ever, there were several groups of bars that 
weren’t separated; they were displayed as 
either all black or all white. Partly as a re- 
sult of the color-separation problem, the 
VGA Line Patterns test graphic, which 
uses many lines of different shades, looks 
a bit fuzzy. When you can spend half the 
price of this monitor (at list) and get better 
performance, it’s hard to get too excited 
about the TVM MG-14. 

The tilt/swivel base moves up and 


Either Way You Look at It, 
Peachtree Accounting Saves You Money. 


PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete Il 
plus 
Peachtree Data Query Il 


JUST 
$298 


SAVE $100 


With PDQ II Enhanced You Can: 
© Create on-screen inquiries to display data 
© Present data in line or bar graphs 
© Use any of over 20 pre-defined reports 


© Modify pre-defined reports and save 
the formats 


© Create your own reports and save the 
formats 


© Transfer accounting information to 


spreadsheet and database programs like 
dBASE III® and Lotus 1-2-3® 


And More! 


A Recent Survey by the 
American Institute of 
CPAs Reports More 


Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. — 

Peachtree Complete™ II is our premier business accounting system. 
Designed and sold as a $5,000 accounting system, the latest version of 
Complete II represents a vastly expanded and greatly improved package 
that sells for an unbelievably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete II Accounting plus its own custom reporting tool, 
Peachtree Data Query II™ Enhanced. The Double Bonus Bundle includes 
both systems — regularly priced at $199 each —for just $298. That’s 
a savings of $100! Either way, Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete II is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 

© General Ledger e Accounts Payable © Inventory e Fixed Assets 
e Accounts Receivable © Invoicing © Job Cost © Payroll 

And Peachtree Complete II is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We’ve expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Complete II’s error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time. And as always, Complete II 
comes with the most thorough documentation—a separate quick-start Installation Guide, 
Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module —all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you'll get 
Peachtree Complete II, plus Peachtree Data Query II Enhanced, for just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete II modules. PDQ’s simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it— on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete II and PDQ II with a toll- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise. A $25 restocking fee applies to all returns. | 

Peachtree Complete II: the Business Accounting System for just $199, and Peachtree’s Double 
Bonus Bundle for just $298. Either way you look at it, Peachtree Software saves you money. Order 
today! 


HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2.0 or higher with 384K of usable memory (512K required with DOS 3.3) and a 
minimum 10 MB hard disk. For use with the IBM® PC, PC XT, PX AT, Personal System/2™and compatibles. 3 2” media optionally available. Not 
copy protected. 

Lotus 1-2-3 is a registered trademark of Lotus Development Corporation. dBASE is a registered trademark of Ashton-Tate Corporation. IBM is 
a registered trademark and Personal System/2 is a-trademark of International Business Machines. 


PEACHTREE 
COMPLETE I 


STILL ONLY 


$199 


General Ledger 
© Chart of Accounts includes 
76 suggested and 26,000 
user-defined accounts. 


© Comparative financial statements. 


Accounts Receivable & Invoicing 
© Maintains open item or balance 
forward customers. 
© Up to 14,400 customers. 
© Prints product or service invoices. 


Accounts Payable 
© Partial payments of invoices. 
© Up to 14,000 vendors. 
© Checks printed with unlimited invoice 
listing on stub. 


Inventory 
© Supports average and standard 
costing methods. 
© Up to 19,500 inventory items. 


Fixed Assets 
© Handles 13,000 assets and 13 methods 
of depreciation. 


Job Cost 
© Tracks costs and profitability on a 
job-by-job basis. 


Payroll 
© Built-in current year tax tables. 
© Prints checks, W-2s and more. 
© Processes up to 3,900 employees. 


And More! 


Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 
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To Order by Mail Add $12 .50 Shipping and Handling* 
(In Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 
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MONOCHROME VGA MONITORS 


down 20 degrees and horizontally 90 de- 
grees. The attached 43-inch cable is fine if 
you keep your monitor on top of your sys- 
tem unit, but it’s too short if you put the 
box on the floor and keep the screen on the 
desk. In the second case, you’!l need an 
extension. The cable has a 15-pin connec- 


tor for VGA adapters only. Maximum 
graphics resolution is 640 by 480. 

The MG-14’s power switch is on the 
right side, and the brightness and contrast 
controls are on the left side. There’s also a 
horizontal phase control (which moves the 
image left and right) on the back, a re- 
cessed control not often used. 

The glare protection is very good on 
this model—TVM uses both dark tinting 
and chemical etching to keep down light 
reflection. | 


TVM MG-11 

For $100 more than the MG-14, you can 
step up to the MG-11, and this unit gets a 
hearty welcome. The MG-11 is a multis- 
canning monitor with a maximum resolu- 
tion of 1,024 by 768, higher than its major 


-competition, the NEC MultiSync GS, 


which sells for the same price. 

The MG-11 has the same 20 degrees of 
tilt and 90 degrees of swivel as the MG-14, 
but the cable is not attached because the 
MG-11 comes with two cables: one with a 
9-pin connector, the other with a 15-pin 
connector. Both cables are 63 inches long. 

The MG-11 works with both EGA and 
VGA adapters and with the Apple Macin- 
tosh, adding to its flexibility. The paper- 
white screen uses dark tinting and chemi- 
cal etching to cut down on glare. 

The MG-11’s power switch is on the 
right side, the contrast and brightness con- 
trols on the left. In the back of the case is a 
full complement of controls for vertical 
position, vertical size, horizontal position, 
and both vertical and horizontal hold. 
There’s also a selector to choose between 
four levels of shade contrast. 

The MG-11 did a terrific job on the dis- 
play tests. On the VGA Color Bars test, 
the gray shades were very distinct, which 
also added to the sharpness of the VGA 
Line Patterns test image. As with the MG- 
14, there was no perceptible distortion on 
the full-screen white-image-distortion test. 

Based on price, resolution, and per- 
formance, the TVM MG-11 is the top mul- 
tiscanning VGA monitor we tested. 

If you’re looking for a standard analog 
monochrome VGA monitor, the TVM 
MG-14 doesn’t perform well enough to 
warrant a recommendation. The TVM 
MG-11, however, is an excellent choice, 
priced competitively and leading the pack 
in resolution and display performance. 
The MG-11 has both 9- and 15-pin video 
cables, and its maximum resolution gives 
you the security of being ready for video 
adapters at least a few steps into the future. 


25 Cartridges... or 1 Cartridge 


The reasons for buying 25 Cartridges in 
One!™ continue to stack up! After all, why buy 
25 separate cartridges when you only need one? 

A combination of 172 fonts from 25 differ- 
ent cartridges into a single cartridge offers a 
perfect font for each of your business applica- 
tions. Distinguish professional correspondence, 
enhance newsletters with sharp, exciting fonts 
or print full spreadsheets with Pacific Data's 
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concise 3.6 point AFS typeface. 


Whatever your use, Pacific Data's high 
quality fonts will give your output the polished 


look of typeset documents. And, you can use 
25 Cartridges in One!™ with your favorite soft- 
ware packages because we've included printer 
drivers, free of charge, for: 
WordPerfect®, Microsoft Word®, 
WordStar 5.0®, Windows®,PageMaker®, 
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PACIFIC 


DATA PRODUCTS 


Excel®, MultiMate®, XyWrite™, and 
QO&A™ to name just a few. 

25 Cartridges in One!™ stands alone 
with its 172 quality fonts. It's the single 
cartridge solution for your laser printer! 


You can purchase 25 Cartridges in One!™ 
from your local dealer or call Pacific Data 
Products for the dealer nearest you. 


6404 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619) 552-0880 
Fax: (619) 552-0889 


AFS and 25 Cartridges in One! are trademarks of Pacific Data Products, Inc. All other company and product names are trademarks of the company or manufacturer respectively. . 
Copyright 1989 Pacific Data Products, Inc. 
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NOLOG 


Wyse Technology is a major microcom- 
puter vendor whose name is on the inside 
of more components than you’d probably 
expect. Wyse resells many computer com- 
ponents under other vendors’ names. And, 
of course, Wyse is known as a terminal 
and computer vendor in its own right. 
Wyse’s WY550 is its $249 monochrome 
VGA monitor. 

The WY550, available with either an 
amber or a paper-white screen, is a VGA- 
adapter-only monitor with 640-by-480 
maximum graphics resolution. The video 
cable is a short 45 inches in length, with a 
15-pin connector at the computer end. The 
cable is nondetachable. All controls are on 
the right side of the case—the power sup- 
ply switch (an unusual push button) and 
the brightness and contrast controls, both 
of which are rather loose-feeling rollers. 

The Wyse has terrific resolution; a sta- 
ble, clear image; and hardly any glare. The 
low glare from this screen indicates that 
not all chemical etching is alike (chemical 
etching is the glare-resistance technology 
that most of the vendors reviewed use). 
The Wyse base tilts 20 degrees and swivels 
an ample 270 degrees. 

The WY550’s clear images are helped 
by precise shade separation, although 
there was slight folding in all four corners 
in our full-screen white-image-distortion 
test. | 

The WY550 isn’t a big threat to other 
vendors at its $249 price, but most Wyse 
monitors are sold with systems. Most are 
probably used for text-based applications, 
where the clear, steady images are just the 
{iCKEt: 


HDATASYS 


ZENIT 


Zenith builds great computer monitors. In 
the early microcomputer days, the Zenith 
monochrome composite monitors were 
very popular, and today the Zenith ZCM- 
1490 flat-tension color monitor is consid- 
ered one of the best PC-level monitors on 
the market. The only monitor Zenith gen- 
erally sells separately from computer sys- 
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: MONITORS 


MONOCHROME VGA MONITORS 


FACT FILE 


Requires: VGA adapter with 15-p 
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tems is the flat-tension color VGA screen. 
Virtually all of its other monitors are sold 
with computers. 

Notwithstanding the real-world distri- 
bution of Zenith monitors, the Zenith 
MM149-P is a beautiful performer. The 
downside is that the list price is $299, but 
remember that hardly anyone ever buys 
the monitor alone; it’s usually included ina 
full system that’s heavily discounted. You 
can buy an MM149-P by itself from a Ze- 
nith dealer, but expect the dealer to be sur- 
prised if you ask. If you get one, you’d bet- 
ter hope for a hefty discount—$299 is a lot 
to spend. 

The MM149-P (‘‘P”’ is for paper white; 
an “‘A’’ model with an amber screen is 
also available) has a maximum resolution 
of 640 by 480 and works only on analog in- 
put from a VGA video adapter. 

The MM149-P’s attached 72-inch vid- 
eo cable has a 15-pin connector at the com- 


inconnector. 


puter system and — 


puter end. The MM149-P has power, 
brightness, and contrast controls on the 
right side and vertical position and size and 
horizontal position and size controls on the 
back of the case. There is no tilt/swivel 
base on the standard version, but you can 
get one as an option for an extra $25. 

The Zenith had no image distortion and 
showed very distinct shade separation on 
the VGA Line Patterns test. If you stay 
within the standard VGA world, you prob- 
ably won’t find an image that this screen 
won't display beautifully, even though it’s 
only monochrome. 

This monitor is very popular in the edu- 
cation market, according to Zenith. It’s too 
bad the company won’t cut the price by a 
third or so; I bet they’d find it popular in 
the business market, as well. E22 


Bruce Brown is a frequent contributor to 
PC Magazine. 
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When you join CompuServe, your 
computer becomes a time-saving, 
money-making, life-enhancing tool. 
Because CompuServe gives you 
access to a long list of services and 
resources that can help make your 
life easier, more profitable, and a 
whole lot of fun. 

With CompuServe you can shop 


in over 100 stores from the comfort 
of your favorite easy chair. We have 
personal investment information to 
help you feather your nest, and travel 
services to make it easier to fly south 
for the winter. We even have over 
500,000 other CompuServe mem- 
bers for you to talk to (in your newly 
acquired spare time). 
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So become a member of Compu- 
Serve. And turn the time you spend 
with your computer into quality time. 

To join CompuServe, see your com- 
puter dealer. To order direct or for 
more information, call 800 848-8199. 


CompuServe 


- Project 
Schedul 


The difference is 
graphical 


ly clear. 


Project Scheduler 4 set new industry standards for power, speed, 
and ease of use. Now Version 1.5 raises PC-based project manage- 
ment to an even higher level. In business after business, people are 
making the change to Project Scheduler 4. Why? The following 
comparisons make the reasons graphically clear. 


Features 


Project Time 
Scheduler4 Line 3.0™ 


Gantt chart mode 

Network chart mode 
Spreadsheet mode 

Selectable Gantt graphics 

Fine grain summary Gantt charts 


Network chart automatic task placement 
Multiple auto network draw algorithms 
Network chart interactive task placement 


Resource allocation & costing 


Resource automatic time based cost inflation 


Resource calendars 
Automatic resource leveling 
Interactive resource leveling 
Multiple project structures 


PERT schedule probability analysis 


Schedule & cost tracking 


Independent multi-project support 
Integrated printer & plotter graphics 


Postscript graphics support 
Full data export 
Full data import 


Unmatched power 
at your fingertips. 


Project Scheduler 4 offers 
an impressive list of 
industry-leading power 
features. Projects are 
planned and tracked ina 
full graphics environ- 
ment. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. Re- 
sponsibilities, deadlines, 


and resource bottlenecks 
are spotted at a glance. 
You see more on paper, 
too. Beautiful, graphic 
reports print sideways, 
so you never have to cut 
and paste. They’re in- 
stantly understandable. 
Not to mention simple to 
generate for impressive 
presentations. 


Benchmark Product Number of tasks 


All times in seconds 100 200 300 400 500 
Schedule Project 
Recalculation Scheduler 4 0.8 0.9 1.0 11 Kap 


Time Line3.0 10.3 22.6 372.4 1024.8 1283.6 


Display Project 
Network Chart Scheduler 4 1.0 11 12 1.4 1.5 
Time Line 3.0 134.5 *K * *K *K 


Load Project 
Project File 


Scheduler 4 2/7 3.8 5.7 Jt 13.5 
Time Line3.0 18.4 32.4 842 180.9 244.5 


Save Project 
Project File Scheduler 4 3H 4.5 5.4 6.4 8.1 


Time Line3.0 181 356 75.0 102.4 128.0 


*After computing for over 12 minutes, Time Line displayed an “Unable 
to display Network View” message. All benchmarks were run on a 12 
MHz 286 with 640k RAM. 


Time-saving, 
world-class speed. 


project, the more speed 
counts. Even at the 


In benchmark tests, 1000-task level, Project 
Project Scheduler4con- Scheduler 4 takes only 
sistently outperforms all § 1.9 seconds to perfor m 

schedule recalculation. 


the competition as the 
fastest full-featured prod- 
uct in the industry—bya 


When your time is on 
the line, your project 


very wide margin. After scheduler should help 
all, what goodare power youmanage It, not 
features without the waste it. 


speed to make them use- 
able. And the bigger your 


REQUIREMENTS DEFINITION 
ROBOT HEAD DESIGN 
ROBOT BODY DESIGN 
ROBOT BODY DEVELOPNENT 
38 —=—ROBOT HEAD DEVELOPNENT 
—66F ——=ROROT INTEGRATION @ TEST 2 
ROBOT NEUSLETTER 


Aompliete:® 
8:Ofan Bate | 


Project Scheduler 4 lets you view a Gantt chart in one window, 
while you enter or edit in another. Complete status information 
gives you a precise overview of your entire project. You control 
exactly what time scale is displayed: minutes, hours, days, weeks, 
months, or years. Display preferences include alternate symbols, 
free and total float, baseline, WBS and OBS filters, and much more. 


Function 


Advanced graphical user interface 
On-line help 

Step-by-step assist mode 

Full mouse support 


Time 
Line 3.0 


Project 
Scheduler 4 


Exceptional ease 
and elegance. 


Project Scheduler 4 offers 
sophistication that’s 
simple to use. It’s intui- 
tive graphic interface 
gives you a clear over- 
view of the entire sched- 
uling process without _ 
hard-to-remember key- 
stroke sequences. Ideal 
for beginners and experts, 
here is the future of ad- 
vanced productivity tools. 


Only Project Scheduler 4 
offers the advanced 
graphics, high-speed per- 
formance, and ease of 
use you need to save 
time — and maximize pro- 
ductivity. For more infor- 
mation and a brochure, 
call or write: 


415/570-7700 


393 Vintage Park Drive 
Suite 140 
Foster City, CA 94404 


Name 


VOICE UNIT DEVELOPMENT 

ARM CONTROL DEVELOPHENT 

TRACTOR CONTROL DEVELOPMENT 
CONTROL SYSTEM INTEGRATION 


INFRARED DEVELOPHENT 
IMAGING DEVELOPHENT 


ACOUSTIC DEVELOPMENT 


SVEALAS Pie serws 


6.66 
- 2 €E Engineer Scaling: week per week 


In Gantt Histogram mode, a single mouse click quickly finds 
resource overloads and displays problem tasks. To see the planned 
resource utilization for a task, point at it in the Gantt chart, and the 
corresponding area in the histogram is automatically shaded. You 
may level resources interactively using Extend or Delay mode to 
eliminate resource overloads with a single click of the mouse. 


Four reduced network zoom levels let you view the amount of 
detail you need to see. Each level provides drawing tools for posi- 
tioning tasks in the network and changing predecessor relation- 
ships. When working with PERT analysis, Project Scheduler 4 lets 
you control probability weights and specify alternative task dura- 
tions, while the program instantly recalculates the critical path. 


Time Line 3.0 is a registered trademark of Symantec Corp. 


“THEY USED TO SAY 


I WAS CRAZY.” 


sanixiicapinniin li wean 


For years they told me I was crazy. First I recom- 
mended they replace those expensive word processing 
stations with PC's. 


What happened? Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then I recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after I recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 


What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS ‘Tape Backup System. That’s not crazy, that’s 
plain smart. 
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THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 


|] Novell Approved Software [5] XENIX compatible [1] 2.2 giga- 
bytes of data on one tape L] Portable, allowing one unit to serve 
many systems [_] Read-After Write [1 250 


|] Password Protection [— 


Kbytes/sec Transfer Rate [] The Editor’s Choice of PC Magazine, 


PC World, InfoWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
sheet. 2 
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‘Maynard Electronics 


We're backing you one-hundred percent. 
460 E. Semoran Blvd., Casselberry, FL 32707 407/331-6402 
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Lost files c can mean n your job : - 


| but these 15 programs 
B k 3 “help you survive 
aC uD | "the inevitable hard 
| disk crash or data disaster, oe 
Software | a - offering a variety of 
creative strategies to meet 
any backup or data 


transfer requirement. 


by Edward Mendelson 

Nothing is certain but death, taxes, and lost 
files. But while death permanently removes 
you from the earth and taxes part you from your 
money forever, lost files can be recovered—if 
you ’ve been backing them up. 

With backups, irreplaceable data can sur- 
vive disasters like corrupted hard drive files, 
crashed disks, stolen computers, even fire and 
flood. If you lead a charmed life and disasters 
never happen to you or your data, you will still 
find backups useful for preserving older ver- 
sions of crucial files. 

You can also use backups as temporary stor- 
age for your files when updating your hard disk 
from an older version of DOS, or you can use 
them simply as a way of transferring a group of 
files between two computers. If a file is larger 

than a single floppy disk, a backup is almost al- 
Kor the Moment After ways the most efficient way to move it from one 
computer to another—unless you’re willing to 
tie up the phone lines for a few hours. 

Most users in corporate and private offices 
use backup software to transfer files from hard 
disks of moderate size—up to 40MB—to flop- 
py disks. When your data expands beyond 
40MB, it’s time to consider a tape drive so you 
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won't have to spend a whole afternoon 
feeding floppies to an insatiable backup 
program. 

But even in the age of 600MB hard 
disks and gigabyte tape drives, programs 
that primarily back up to floppy disk drives 
still have their place. Provided that they’re 
not limited to backing up to floppy disks 
only, they can be used in a network to let 
each user make a personal set of backups 
on floppy disks; they also can back up the 
user’s hard disk to the hard disk in the serv- 
er, then back up the files backed up to the 
server to a giant tape or WORM (write- 
once, read-mostly) drive. 


EARLY BACKUP 

Backup and restore programs for the PC 
began with the PC-XT in 1983 and with 
the 2.0 version of DOS that IBM released 
to support its new 1OMB hard disk. In the- 
ory, DOS’s BACKUP slowly copied files 
from a hard disk to a series of floppy disks; 
DOS RESTORE then restored the files to 
the hard disk when needed. In practice, 
this sequence of events occurred only if 
you were lucky enough to have backup 
disks that didn’t make the restore program 
choke on a bad byte, as it always seemed to 
do when you needed your backups most. 

Today’s backup programs shuffle data 
from a hard disk to backup disks at breath- 
taking speeds—sometimes too fast for you 
to put a label on the next disk before the 
backup program demands it. The best of 
these programs combine speed and safety. 
A few offer more speed than security but 
generally come with options that let you 
shift the balance to the side of safety. 

Some backup programs make an end 
run around DOS to take direct control of 
your computer’s hardware for ultrafast 
transfers via the normally sluggish floppy 
disk controller. Some programs, for the 
sake of speed and data compression, delib- 
erately create backup disks that only the 
backup program can read afterward. If you 
ask DOS to give you the directory of one of 
those disks, DOS will think the disk is un- 
formatted or defective. When you want to 
restore files from these backups, you’ll 
need a copy of the original backup pro- 
gram. 

Some backup programs do use DOS- 
readable disks, but they save time by stor- 
ing as many as a few hundred files from 
your hard disk in a single file on the floppy 
disk. This saves time that would otherwise 
be spent updating the directory and file al- 
location table on the floppy. It also saves 
space, because a 10-byte file doesn’t have 
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to fill the minimum 1K that DOS normally 
requires for each file on a floppy disk. 

The only potential danger in this system 
(as with the programs that create files that 
DOS cannot read) is that you cannot recov- 
er the files without a copy of the original 
backup program. And if you need to re- 
store files because your computer was sto- 
len, it’s quite possible that the thief walked 


Today’s backup 
programs shuffle data 


at breathtaking 


- speeds—sometimes 


too fast for you to puta 


label on the next disk. 


off with your copy of the backup program, 
as well. You may be able to order a copy of 
the backup software for tomorrow, but 
what if you need the data today? 


DATA COMPRESSION 

With the majority of these programs, the 
data stored in their monster files looks like 
the data in the original files, so you might 
at least be able to use a file viewer or text 
editor to extract simple ASCII data from 
the backups. But if the backup program 
uses data-compression techniques (usually 
optional) in creating DOS-readable disks, 
as do Back-It, COREfast, and Perfect 
Backup, your data may be unrecognizable. 
However, if you’re willing to accept the 
minuscule risks involved, these programs 
can save you a lot of valuable time and 
disks. 

Several programs (including those of 
the ultrafast-transfer variety) subscribe to 
the “‘if it has a drive letter, back up to it’’ 
philosophy: they create DOS-readable 
backup files on any ““DOS device.’’ This 
means that anything in your system that 
has a drive letter allows access to 
DOS—hard disks, network servers, re- 
movable cartridge disks, any flavor of in- 
ternal or external floppy disk drive, and 
some tape drives. (Tape drives that don’t 
use drive letters can be accessed only 
through their own dedicated software, not 


by DOS or by third-party backup pro- 
grams.) About the only drive these pro- 
grams can’t back up to is aCD-ROM. 

If you’re obsessed with safety, you may 
want to consider one of the slower backup 
programs that reproduces the directory 
structure of your hard disk on your flop- 
pies. If you have a file on your hard disk 
named \DEEP\DEEPER\DEEPEST\ 
BIGFILE.TXT, the backup program will 
create all of the necessary subdirectories 
on the floppy before copying the file itself 
into the lowest directory. If disaster 
Strikes, you might very well wind up 
spending a few tedious hours using the 
DOS COPY command to restore your files 
to a hard disk, but at least you’ ll get them 
back. And if you need files that the backup 
program divided over two or more floppy 
disks, you may have to check the DOS 
manual for the syntax of the little-used 
function of COPY that lets you combine 
two or more files into one. 


LOTS MORE THAN SPEED 

If you believe everything you read in ad- 
vertisements, you may suppose that back- 
up speed is all that counts in a backup pro- 
gram. While speed is important, 
convenience counts, too. If you have a 
well-made hard disk, it may not fail for 
years. Meanwhile, you will probably use 
your backups to restore early versions of a 
report that you rewrote badly or of a 
spreadsheet that you ruined by entering the 
sales figures for widgets when you meant 
to enter the figures for gizmos. 

With too many backup programs, you 
have to waste half an hour feeding every 
one of your backup disks into the drive un- 
til the program finds GIZMO. WK 1 and re- 
stores it to the hard disk. Some programs 
make you insert the first or last disk of a 
backup set in the drive so that they can read 
a catalog; only then do they tell you which 
disk has the file you want. Many programs 
keep a log of the hard disk with a list of 
backed-up files and the numbers of the 
disks that have them—but then don’t give 
you a way of reading the log. 

With a few programs, you’ll have to 
find your way to an unintuitive menu 
where you type in the name of the file you 
want and then go through a few more steps 
before finding out which disk to use. Only 
one program, /ntelligent Backup, does 
what every program should do. You sim- 
ply enter the name of the file you want as a 
command-line parameter when you run 
the program, and it instantly tells you 
which disk to insert into the drive. 


TWO BACKUP FLAVORS 

Backups come in two basic flavors—im- 
age backups and file-by-file backups. Im- 
age backups reproduce every byte on a 
hard disk to the backup disks in exactly the 
same order. When you restore an image 
backup to a new hard disk, every byte of 
data ends up in exactly the same place as it 
was on the original disk. The trouble with 
this is that some of those places on the new 
disk may be defective sectors that DOS has 
cordoned off, and if your data ends up 
there, you have no way of using it. If part 
of a program lands on one of those bad sec- 
tors, it won’t run. Out of the programs we 
reviewed, only COREfast offers an option 
to make an image backup. It’s an option 
you should never choose. 

Every other program offers only file- 
by-file backups: the files on your hard disk 
are copied as files to the backup disks. 
When you restore to another hard disk, all 
of the files will be intact, but they won’t be 
in exactly the same place as they were on 
the original hard disk. 


START WITH FULL BACKUP 

When performing file-by-file backups, 
you generally start with a “‘full backup’”’ of 
every file on the disk, and then you make 
faster and smaller ‘‘incremental backups’’ 
of every file that you’ve modified or added 
to your disk since the preceding backup. 
Periodically, you will start again with an- 
other full backup and follow it with further 
incremental backups. 

When you need to restore your hard 
disk, you start with the most recent full 
backup and follow it with the incremental 
backup disks. The more recently revised 
copies from the incremental backups will 
overwrite the older copies from the full 
backup, and your disk will be restored to 
the condition it was in when you last per- 
formed a backup. 

The same applies even if you don’t 
need backups of your whole disk because 
your program files are easily restored from 
the original floppy disks. In this case, you 
can tell your backup program to process 
only a limited set of files or directories. 
You will probably begin by backing up ev- 
ery file that fits your specification, then lat- 
er back up every new or modified file. 

How does your backup program know 
which files are new or modified and there- 
fore need to be backed up during an incre- 
mental backup? The answer is the archive 
bit; though invisible to the user, it forms 
part of the directory entry for each file. The 
archive bit is like the flag on a rural mail- 
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box that tells the postman there’s an outgo- 
ing letter inside. On your hard disk, when 
the flag is up (that is, when the archive bit 
is set from 0 to 1), it alerts the backup pro- 
gram that a file on the disk needs to be 
transferred during an incremental backup. 
Whenever you create or copy a file to your 
disk, DOS sets the archive bit as a flag to 
alert a backup program. 


The archive bit is 
like the flagona — 


rural mailboxthat 


tells the postman 


there’s an outgoing 


letter inside. 


If you’ve never used a backup program 
on your hard disk, every file will normally 
have the archive bit set. When a backup 
program copies the file, it pushes the flag 
back down; the file won’t be backed up 
during the next incremental backup unless 
you modify it, in which case the flag goes 
back up again. Of course, during a full 
backup every file is backed up, regardless 
of the state of the archive bit. 

If you make frequent incremental back- 
ups, you can end up with a huge stack of 
disks, each reflecting a different stage in 
the history of your files. This can serve as a 
valuable audit trail, but it tends to get un- 
wieldy. You can always replace the whole 
stack of disks with a new full backup, but 
some programs let you perform a differen- 
tial backup. During a differential backup, 
every file that was created or modified 
since the date of your last full backup is 
backed up in a single set. 

Even when a backup program doesn’t 
explicitly offer this option, you can often 
accomplish something similar by using an 
option that lets you back up modified files 
without lowering the archive flag. This ef- 
fectively turns every incremental backup 
into a differential backup and lets you 
maintain only one supplementary set of 
disks to add to the most recent full backup. 

Some backup programs—Back-It, In- 
telligent Backup, and TakeTwo Man- 


ager—manage your backup schedule for 
you. They ask you to set aside a “‘pool”’ of 
backup floppy disks, and then, after 
you’ ve made a differential backup or two, 
they recycle the older differential disks so 
that you always have a full current set. 
With other programs, you should consider 
reusing your backups in cycles. You 
should make a full backup of your disk 
once a week, until you have three com- 
plete sets. On the fourth week, overwrite 
the oldest set of disks with a new full back- 
up. Even if something goes wrong while 
you are making the newest set, you will 
still have two earlier sets that you can use 
for recovery. 


HANDLING SPECIAL FILES 

The archive bit is only one of the flags that 
DOS uses to identify special types of files. 
Others include the bits that identify files as 
hidden (which means they will not appear 
when you type DIR), read-only (which 
means that DOS will not delete them or al- 
low them to be modified), or system (iden- 
tified by a flag that normally identifies the 
two hidden, read-only files that must be at 
the very start of a given disk in order to 
boot from it). 

Backup programs handle these special 
files in different ways. Most let you decide 
what you want to do with them. Normally, 
hidden and read-only files will be backed 
up. Some programs create hidden files be- 
cause they are crucial to the program’s op- 
eration and the programmer fears that you 
may accidentally delete them if they 
weren’t hidden; you may also hide files 
yourself as a rudimentary form of security. 
Read-only files are often those that the pro- 
gram needs to run or that you want to pro- 
tect from modification (except under spe- 
cial circumstances). Most programs will 
prompt you before overwriting read-only 
files during a restore, just in case your hard 
disk now has a more recent version than 
the one on the floppy disks. 

System files are a very different kettle 
of bits. They come in two varieties, one 
benevolent and one malignant. Neither © 
should be backed up. If your backup soft- 
ware gives you the option to ignore system 
files, use it. 

The benevolent variety includes the two 
hidden, read-only system files without 
which no disk can boot. In IBM’s versions 
of DOS these are called IBMBIO.COM 
and IBMDOS.COM;; in Microsoft’s ver- 
sion, IO.SYS and MSDOS.SYS; some 
third-party DOS vendors use different 
names. These files must be at the very start 
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of your hard disk and must be the first two 
files in the root directory. If your backup 
program were to back up and restore these 
files, it is likely that they would wind up in 
the wrong place (leaving you with a non- 
bootable hard disk). It could also cause 
you to reinstall an older version of DOS ac- 
cidentally on the disk after carefully in- 
stalling anew one. Some backup programs 
that normally back up system files are 
smart enough to make an exception for 
these special files. | 

Other benevolent system files include 
files used by undelete programs to store the 
exact locations of your files for later recov- 
ery. If you restore such a file to another 
hard disk, its data will be invalid and even 
dangerous in the new location. 

Malevolent system files are the ones de- 
posited on your disk by copy-protected 
software. If you back these up and then re- 
store them, they’ll end up at a point on the 
disk different from the one where they be- 
gan. If the software doesn’t find these files 
in exactly the place it expects them, it will 
accuse you of using an illegal copy and 
won't run. 

Copy-protected software discourages 
backups and endangers your data. If you 
can’t exterminate this kind of binary ver- 
min because you need to use the program, 
then before backing up and restoring your 
hard disk, uninstall the copy-protected 
software according to the vendor’s instruc- 
tions, then reinstall it after restoring your 
other files. 


FIFTEEN PROGRAMS TESTED 

PC Labs tested 15 backup programs rang- 
ing in price from $59 to $189. We included 
only programs that were capable of split- 
ting large files over two or more floppy 
disks and of backing up more than one di- 
rectory at a time. If you are certain you 
don’t need these capabilities, or if you 
don’t need the faster speed that many of 
these programs give you, you can get 
along with careful use of DOS’s XCOPY 
command (see the sidebar “‘Doing It with 
DOS’s Own BACKUP and XCOPY’’), 
John Dickinson’s PC Magazine utility 
BAC.COM (available on PC MagNet), 
Tall Tree Systems’ JetDrive, or any of a 
dozen free and shareware utilities available 
on any BBS. 

We timed the performances of each 
program in backing up and restoring. We 
timed their performances in backing up to 
unformatted disks (forcing the programs to 
format disks while backing up), and we 
then timed their performances in backing 
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up to disks they had formatted themselves 
(in some cases with their own proprietary 
formats) during an earlier backup. A few 
years ago, programs that used proprietary 
formatting had a large speed advantage 
over those that used DOS-compatible for- 
mats. Now that advantage has evaporated. 
For instance, Fastback Plus, which uses 
DOS-compatible formatting, is generally 
as fast as or faster than the speediest pro- 
grams that format disks in ways DOS can’t 
read. 

The tests included measuring the time it 
took to swap floppy disks in and out of the 
single 1.2MB drive in the AT used for the 
tests. If you have two matching floppy 
drives (not only of the same size but also of 
the same capacity), almost all of these pro- 
grams let you save time by inserting a disk 
in one drive while the program backs up to 
the other. When the software is finished 
writing to one disk, it immediately switch- 
es to the other. 

Almost all these programs have means 
of verifying that a backup was either writ- 
ten correctly or corresponds exactly to the 
original data. But verification can double 
the time required by a backup, and you 
may be tempted to do without it. (Point- 
and-Shoot PC-FullBak, for instance, 
which scored 32 minutes on PC Labs’ 
Backup to Preformatted Disks benchmark 
test, took slightly over 7! minutes to do 
the same test with verify on.) We tested 
these programs for their ability to get it 
right the first time by detecting and correct- 
ing for user error and defective disks. 

In one test, we tried to reuse a floppy 
disk that had been used earlier in the same 
backup. Almost all of the programs either 
refused to use the disk from the same back- 
up set or had an option to warn you if you 
tried to use such a disk. (DOS’s BACKUP 
doesn’t have any checking feature and will 
cheerfully overwrite the same disk if you 
leave it in the drive.) 

In another test, we fed in a damaged 
disk to see if the programs would notice 
that something was wrong. The programs 
differed dramatically in their ability to deal 
with this problem. Some, Bakup among 
them, skillfully blocked out the defective 
area of the disk and used the area that was 
undamaged. Some rejected the disk, asked 
for another, and successfully resumed the 
backup. Some, like Back-It, recognized 
that a disk was bad but made us start the 
whole backup over from the beginning. 
Some locked up the computer—which at 


least served as a warning that something 
was seriously wrong. The worst perfor- 
mance in this test was by programs that 
wrote to the disk as if nothing at all were 
amiss and only reported that a file was un- 
readable when we tried to restore it. 

Somewhere among these 15 programs 
is the one that combines the safety and con- 
venience features that best fit your needs. 
If you don’t regularly use backup soft- 
ware—or backup hardware like a tape 
drive or removable hard disks—your data 
is in constant danger. You need one of 
these programs now. 


BackEZ 


This well-named package stands out as 
one of the easiest of all backup programs to 
use. It isn’t the fastest or the most power- 
ful, but if you want a straightforward pro- 
gram that gets the job done with a maxi- 
mum of clarity and a minimum of fuss, 
EZ-Logic’s $99 BackEZ is one to look at 
seriously. Its logical structure and copious 
help screens let you throw away the man- 
ual. And its informative and well-designed 
screens are among the few that can hold 
your interest during the long tedium of a 
backup session. 

Since BackEZ reproduces the directory 
structure of your hard disk on its backup 
disks, you can use the DOS COPY com- 
mand to restore any files small enough to 
fit on a single floppy disk if you manage to 
lose your copy of BackEZ itself. A clear 
tree diagram lets you choose files to in- 
clude or exclude from a backup, and one 
keystroke saves your choices to a configu- 
ration file. One minor inconvenience in the 
tree diagram is that the cursor doesn’t auto- 
matically move down to the next line 
whenever you mark a file. Another is that 
you have to remember the names of your 
configuration files because the program 
won’t display them on a menu. But one 
thoughtful touch is that you don’t have to 
work your way back to the top menu to be- 
gin a backup when you’ve made your 
choices. 

It’s difficult to make mistakes with 
BackEZ. Unlike the many programs that 
rush ahead without asking questions as 
soon as you hit a key, BackEZ usually 
waits until you press Enter after choosing 
any option. When it finds data on a backup 
disk, it politely asks whether you want to 
delete it or whether you want to add the 
new backups to the data already on the 
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disk. All backup data is stored on floppy 
disks in subdirectories of a directory 
whose name includes the number of the 
backup (in a sequence starting either from 
the first backup you made with BackEZ or 
from any arbitrary number you choose) 
and the number of the disk within the back- 
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BackEZ, Version 4.0 
EZ-Logic, 315 S. El 
Monte, Los Altos, CA 
94022; (800) 635-6442, 
(800) 544-4353 (in 
Calif.), (415) 949-2834. 
List Price: $99 
Requires: 384K RAM, 
hard disk, DOS 2.0 or 
later. 

In Short: BackEZ has lucid menus, a logical 
structure, and reasonable speed. It reproduces 
the DOS directory structure on the backup disks 
for easy restores. 
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up set. This means you can simply use 
DOS’s DIR command to sort out the se- 
quence of your backup disks. 

BackEZ keeps a log file on the hard disk 
only. The program doesn’t use the log for 
anything, but you can scan with a file 
browser or text editor to find the backup 


1 COPY PROTECTION 


taint 


For the past 6 years, PC Mag- 
azine has diligently reported 

whether each application software 
package we reviewed was copy 
protected or not. Five years ago, 3 
years ago, even 2 years ago, copy- 
protected software was still widely 
marketed, causing headaches and 
frustration wherever it went. Now, 
however, the overwhelming 
majority of software packages 
(including one of the most 
notorious offenders, Lotus 1-2-3) 
are no longer copy protected. 
Therefore, we will mention copy 
protection only when a program has 

it. If the Fact File’s ‘‘In Short’’ 

section says nothing about copy 

protectio 
Oo 


number and disk number that contain any 
files you need. When you restore a file, 
you can either have the program search the 
backup disks until it finds it, or you can in- 
sert the disk that you located in the log file. 
It’s a roundabout method but easier than 
most. 

Among the many options on the config- 
uration screen is one that lets you specify a 
disk-formatting program for BackEZ to 
use instead of its rather slow built-in for- 
matter. Other options let you decide 
whether the program should prompt you 
before overwriting files on a restore and 
whether it should bother to prompt you to 
insert a floppy disk on the backup. The lat- 
ter option lets you run the program entirely 
from a batch file without having to answer 
prompts if the data you want to back up 
will fit on the disk to which you direct the 
backup. And BackEZ will back up to any 
DOS device—anything that uses a letter 
for its name, including network servers. 
One thing BackEZ won’t let you specify is 
whether or not to back up hidden, system, 
and read-only files. It backs up and re- 
stores everything, except for DOS system 
files. 

The benchmark tests seem to indicate 
that BackEZ doesn’t break any speed rec- 
ords, but the raw figures don’t reveal that 
BackEZ is the fastest of the programs that 
reproduce the hard disk’s DOS directory 
structure on the backup disks. This is an 
important point to consider if you want 
backups that can be restored with standard 
DOS commands. But if you want speed, 
start with formatted disks, because 
BackEZ makes you drum your fingers im- 
patiently while it formats disks for you. 


Back-It | 


You may want to cover your eyes when 
Back-It’s garish menu explodes across 
your screen. Everywhere you look there 
are brightly colored options, with flashing 
lights and urgent messages popping up all 
over the place. It’s almost enough to make 
you give up that expensive VGA color for 
the quieter look of monochrome. 
Hyperactive as Gazelle Systems’ 
$129.95 backup package appears, it gets 
the job done safely and quickly. So while 
the screen never calms down, you can feel 
calm because your data is resting safe and 
sound on its backup disks. And you don’t 
even have to write a label on the disks be- 
cause Gazelle gives you two large sheets of 
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are pees 
Fastback’s incredible speed, 
ease of use and proven reli- 
F ability, make backing up a 
- regular routine. This assures 
users of having data protec- 
tion at all times. PC Magazine 
said it perfectly: There are, 
~ “No More Backup Excuses” 
Isn’t it time you gave your 
.. data the protection it deserves? 
-~ With the best backup the 
industry has to offer? 
Fastback Plus. 


11200 Industriplex Blvd. 
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‘Users of versions prior to Fastback Plus V2.0 can call (504) 291-7681 for upgrade information. Fifth 
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SOFTWARE 
BACKUP 


BACKUP SOFTWARE: SUMMARY OFF ee 


(Products listed in ascending Bice order) _ 


BakupWiz PC Tools Deluxe BackEZ Backpak COREfast QuikSave 
$59.00 $79.00 $99.00 $99.00 $99.00 $99.00 
FORMAT OF BACKUP DISKS 
DOS format @ ® O 
Proprietary format O @ O @ @ 
TARGET DEVICE SUPPORT 
360K floppy disk drive @ L @ ® @ ® 
720K floppy disk drive ® ® @ ® © @ 
1.2MB floppy disk drive | es) ® @ @ © @ 
1.44MB floppy disk drive ® ®@ ® @ @ @ 
Any DOS device with a drive letter O © @ O ®@ O 
BACKUP TYPES 
Full backup @ @ @ @ @ 2) 
Backs up files with archive bitset ® @ =) © @ @ 
Backs up by directory ®@ @ ® @ @ @ 
Backs up by wildcard or filename @®@ ® @ O © @ 
Backs up files after specified date @ @ © O @ @ 
Backs up files after specified 
number of days O O O O @ O 
Backs up files within date range O © e @ @ O 
RESTORE FEATURES 
Catalog on hard disk lists disk se O @ @ O @ 
numbers 
Program searches full catalog for O © O @ @ ® 
filename 
Allows restoring backups using O ‘e @ ®@ O O 
XCOPY.COM 
Can restore to a different directory O @ ®@ O @ O 
Can restore to a different drive @ ® @ eo) © O 
Prompts before overwriting files @ @ @ ) @ @ 
SOFTWARE FEATURES 
Runs from batch file O O © @ © O 
Provides on-line help O @ ® O @ @ 
Memory-resident scheduler starts O O O O @ O 
backup 
Saves user’s configuration O ® @ O @ ® 
(backup options and 
include/exclude lists) 
Saves multiple configurations O @ @ O @ © 
Saves macro-type command files  O @ io O 6 O 
Optionally leaves archive bit O @ cs) O @ O 
unchanged 
Has “verify backup” option 2) @ ® @ ©@ ® 
Estimates number of disks © @ © © Yd] O 
Uses data compression O ®@ O O @ O 
Can resume interrupted backup O O O O @ O 
Formats floppy disks as needed @ ® ®@ © @ @ 
Recycles “pooled” backup disks O eo eo O O Qu : 
- Other major utilities included == None Disk utilities, None None File manager None _ 
Se desktop oa08 Bees Ae 
utilities, cache, 


file Mignager 


[F]—Editor's Choice O—No 
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BACKUP 


ne Perfect 


kK 


- Point-and-Shoot TakeTwo Mace Utilities 


| [- Intellige _ =—=—=S=S=SsesFastbac 

Fullback Back-lt = PC-FullBak = Manager Gold Edition Backup §$_Backup  Bakup ~_ Plus © 

$129.00 $129.95 $129.95 $139.00 $149.00 $149.95 $159.95 $179.00 $189.00 
@ O O O O 

O O ®@ @ O ) O O 

@ © © ® @ @ © ® S 

@ @ 7) ® © @ @ ® @ 

@ @ © @ @ @ © @ 2) 

O S) @ © ® ) @ @ ®@ 

O =) © @ Se g@ @ @ (except LAN servers) @ 

®@ © ® © @ ® © @ @ 

® @ © @ @ ®@ © i) @ 

@ ® @ @ @ e ce) @ ® 

® © @ @ @ ® ® ® @ 

O i) @ © ®@ @ ®@ O ®@ 

O O O @ O O O O O 

O © O O ® i) iC) O @ 

O @ @ @ © 2) O i @ 

é O O ® O @ O O @ 

@ O O @ O @ 6 © O 

© ®@ O O cs) © eS O © 

®@ @ =) O ® ® ® @ ® 

O © @ @ ®@ © © O @ 

@ @ © @ @ @ S ® @ 

O @ O @ O ®@ O @ @ 

O O O © O @) O O O 

®@ @ ®@ @ ) @ 6. O @ 

O @ @ O @ © O O @ 

O O O O O O O O @ 

® @ @ O ® ® O @ O 

O ®@ 2) @ ® © @ © ® 

) @ @ ®@ © 8 @ Sd) ® 

O @ O O © @ ® O @ 

O O O @ O O O O @ 
@ @ 8 ® @ ®@ @ ® @ 
QO. O O S) O ® O @ O 

No None None File manager, Disk utilities, File manager None None None 
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Start the backup precess 


FILE SELECTION PARANETERS 
Select: 


i 
pesssestiti tei 


PERSE 
aS 
ESE 


# 1 Write 4? 
Press Es to stop the backup 
es 720k: 


PART ; 

BACKIT Total: 
BKCOLOR . Completed: 
BRSTART . 


Backing up ==> DHATEST _ Remaining: 


numbered labels with the package. 

Back-It is one of the fastest among the 
packages tested by PC Labs. Although 
some others outperform it when starting 
with unformatted disks, Back-Jt moves in 
the same league with the best when you 
feed it disks formatted by DOS or by its 
own format routines. Back-It creates DOS- 
formatted disks and can be told to format 
360K disks for 720K in a 1.2MB drive. 
Gazelle Systems says it finds this option 
reliable, but you may want to hesitate be- 
fore pushing any floppy disk beyond its 
rated capacity. 

Although a command-line syntax for 
Back-It is buried deep in the manual, 
youll probably want to begin by using its 
Lotus-style menus. You can specify al- 
most anything: which of three levels of 
backup verification to use, whether or not 
to reset the archive bit after a backup, 
whether to back up modified files or all 


PC 
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Back-lt, Version 3.1 THE Hland-Disk Backup Solution 
Gazelle Systems, 42 N. 
University Ave., #10, 

Provo, UT 84601; (800) 

233-0383, (801) 377- 
(1288. 

_ List Price: $129. 955 
‘Requires: 348K RAM, 
DOS 2.0 or later. © ee ae 

In Short: Very fast beckUEs, and restores froma an 
-over-excited- -looking menu. ‘Although Back-It isa 
highly powerful program, it lacks some of the fine- 
tuning options that you can find in other ae 
packages. a 
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OTHER BACKUP PARAMETERS 


#1. 44NB: 


BYTES 
1,996,072 
712,581 35% 
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files, whether to overwrite data on flop- 
pies, whether to use a date range to deter- 
mine which files to back up. You can save 
and load a configuration at any time. Some 
configuration files come with the disk, but 
the filenames on the disk don’t always 
match the ones reported in the manual. 

Back-It’s cornucopia of options doesn’t 
include all the choices that you may need. 
Although you can back up modified files 
only, you can’t explicitly link an incre- 
mental backup to the last full backup, and 
you have to start each new backup on a 
new disk. And there’s no option for a *‘dif- 
ferential’’ backup that backs up every file 
altered since the last full backup. 

The program refuses to back up the 
DOS system files in the boot directory of 
your hard disk. On the other hand, it will 
back up any other system files on your 
disk, and there is no option to prevent this. 
The manual warns against using Back-It 
with copy-protected programs that expect 
to find such files at a specific location on 
the disk and refuse to load if they don’t. 

When Back-It finishes backing up, it 
leaves a log file on your hard disk but 
doesn’t use the log for anything afterward. 
You can scan the log with a file viewer to 
find out which disk has the file you want to 
restore, or you can use the List function on 
Back-It’s menu to read (slowly) the con- 
tents of any backup disk that you think 
may have the file you want to restore. 

The overactive menus make restores of 
single files or directories a bit cumber- 
some. When you select the Specify or Di- 
rectory option after choosing Restore, a 
pop-up message tells you that these op- 
tions are available only when you are in the 


restore process—and you thought you al- 
ready were. In fact, you have to choose 
Restore again, and now you can select files 
or directories before choosing Restore a 
third time in order to start the ball rolling. 

This confusing structure makes it a bit 
too easy to start restoring everything from 
the floppy disk when you want only one 
file. This mistake can be dangerous if you 
have Back-It set to overwrite files on the 
target without prompting and you don’t 
want the newer files on the hard disk to be 
replaced with the older ones on the backup 
floppy. 

If you give Back-It a wildcard file 
specification like LETTER.* when you re- 
store, the program prompts you to insert 
each backup floppy disk in sequence. 
Then it slowly scans the files on the disks 
and prompts you whenever it finds a file 
that matches the specification. 

Back-It backs up and restores to any- 
thing with a drive letter and can use up to 
four floppy disk drives at the same time. 
Giant partitions created by DOS 4.0 won’t 
faze it. It handles most errors gracefully, 
but if it encounters a disk with a bad first 
track it abandons the whole backup and 
makes you start over from the beginning. I 
found that if you open the drive door just a 
split second too soon when changing flop- 
pies, Back-/t will think the first track is bad 
and will make you pay for your mistake by 
repeating the whole backup from the be- 
ginning. 


Backpak _ 


Bree an ieee minimalist backup 
program with few options and a laconic 
style of menus and messages, is built on a 
design philosophy that is either just what 
you always wanted or just what you al- 
ways dreaded. 

The notion behind California Software 
Products’ $99 package is this: the best set 
of backup disks is a set that exactly corre- 
sponds to the current contents of your hard 
disk and doesn’t waste floppies on older 
versions of your files. When you choose 
Backpak’s Incremental Backup option, it 
uses the same disks that you used for the 
last full backup and overwrites the earlier 
backed-up copies of your files with copies 
of any new versions. Consequently, after 
an incremental backup, you can’t use the 
earlier full backup to restore previous ver- 
sions of your files. 

But Backpak goes further than this in its 


1 DOS VER 3.30 BACKPAK 


| BACKUP 
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Backup and Restore Program Version 2.1 (C) Copyright CSPI 1984,88 
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passion for backups that mirror the hard 
disk. If you’ve deleted any files from your 
hard disk between the time of the full back- 
up and the incremental backup, Backpak 
wipes those same files from the backup 
disks when you perform the incremental 
backup. And when Backpak deletes a file, 
the file doesn’t answer back. Although 
Backpak reproduces the DOS directory 
structure of your hard disk on the backup 
floppy disks, no trace of a deleted file re- 
mains on a backup disk, so you can’t re- 
cover it even with an undelete utility. 

If you never delete a file by mistake, 
and if you never need to recover an earlier 
version of a file, Backpak’s philosophy has 
real advantages. You don’t have to work 
your way through a stack of incremental 
backups to find the one that has the file you 
need—it’s always part of the main set of 
backup disks. And even if you do need a 
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Backpak, 
Version 2.107 
California Software 
Products Inc., 525 N. 
Cabrillo Park Dr., Santa 
Ana, CA 92701; (714) 
973-0440. 

List Price: $99 
Requires: 256K RAM, 
hard disk, DOS 2.0 or later. 

In Short: Backpak’s insistence on deleting files 
from backup disks after you delete them from 
your hard disk makes this a program to use only 
in special circumstances. Limited options and 
slow speed further restrict its appeal. 
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13 of 13 directories selected requiring 9 diskettes 
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deleted or earlier file from your backups, 
you may be lucky enough to recover it be- 
fore an incremental backup makes the ear- 
lier version disappear. The whole system 
would make more sense if you could use it 
to reproduce the contents of one hard disk 
on another, but Backpak only works with 
floppy disks—and works more slowly 
than much of its competition. 

Backpak’s minimalist approach is re- 
flected in the limited number of options ac- 
cessible from its pull-down menus. The 
backup menu lets you select only the 
whole disk or a group of directories; more- 
over, you can’t exclude individual files un- 
less you exclude the whole directory. If 
you want to make a standard list of directo- 
ries to back up, you’ll have to type out all 


their names in a text editor. The restore 


menu lets you type in the filenames of indi- 
vidual files but doesn’t give you a file list 
to choose from. The options menu lets you 
choose whether to include newly created 
directories in an incremental backup, 
whether to format all backup disks without 
prompting, and whether to copy all files or 
only modified files when restoring to the 
hard disk. 

When you make selections from Back- 
pak’s menus, you aren’t giving instruc- 
tions directly to the backup program. In- 
stead, the menu program merely feeds 
command-line parameters to separate pro- 
grams that perform backups, restores, and 
optional disk verifications. Once you’re 
familiar with the parameters (which can be 
displayed on the menu screen), you can 
skip the menus entirely. , 

If you use the menus, you’ ll be annoyed 
to find that the menu program and the com- 


mand-line programs don’t communicate 
very well with each other. The command- 
line programs keep beeping at you with 
prompts to insert disks that you had al- 
ready inserted when prompted by the 
menu program. The command-line pro- 
grams also don’t communicate very well 
with you. The screen displays mystifying 
messages like ‘‘Note actual clusters = 
2112 (change = 6).’’ The manual doesn’t 
explain these, and you are apparently not 
expected to do anything about them. At the 
end of the backup, you’re prompted to re- 
insert the first disk so that the program can 
store the files it uses when restoring or in- 
crementing. 

One or two minor inconveniences are 
worth noting. You can’t simply break 
open a box of disks and start backing up. 
The first disk must always be formatted 
first—even if you’ ve set the program’s op- 
tions so that it reformats the disk before it 
starts copying files. The flip side of this is 
that Backpak reads that formatted disk in 
order to determine its size, so you don’t 
have to tell the program which size drives 
you use. | 

Finally, although Backpak will back up 
hidden files (it skips over system files), it 
won't restore them. Instead, it warns you 
rather obscurely of “‘possible usage for 
software protection’’. It’s up to you to fig- 
ure out how to get those hidden files back 
on your hard disk if you want them. 


Bakup 


Second Ring Publishers’ $179 Bakup is 
the backup program for people who like 
challenges. Almost everything about the 
program is challenging—menus that don’t 
work the way you expect them to, a dan- 
gerous quirk that can convince you that 
you no longer have any backups when you 
really do, the requirement that all backup 
disks be formatted in advance, the chal- 
lenge to fill plenty of free time while the 
program lumbers through one of the slow- 
est backups this side of DOS’s BACKUP, 
and more. 

At least the program gives you ways of 
overcoming some of these challenges. A 
supplement in the back of the manual lets 
you know that if you run out of formatted 
disks, you can press Esc to slip temporarily 
into DOS and format a disk whenever 
Bakup is not actually backing up. But you 
may be more bothered by everything the 
program doesn’t give you. 
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DeskJet PLUS printer gives age that’s twice as fast as 
you the same crisp, black let- the original. What’s more, 
tering. Clean, sharp graphics. it has built-in landscape and 
And whisper-quiet operation. improved font selection. 
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You can’t create or save a list of files or 
directories to include in a backup. The best 
you can do is write a batch file that switch- 
es into each directory with files you want 
to back up, then runs Bakup with some- 
thing like ‘‘*.WK1”’ as a parameter. You 
can’t exclude specific files from a backup, 
nor can you exclude subdirectories. You 
can’t exclude hidden or system files, al- 
though Bakup knows enough not to back 
up the DOS system files in your root direc- 
tory. Bakup also won’t prompt you before 
overwriting any files that already exist on 
your hard disk—although, if you have 
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enough foresight to ask, it lets you choose 
between different versions of the same file 
that you backed up at different times. 
Some of the security features in Bakup 
can leave you feeling very insecure at the 
worst possible moment. Imagine for a mo- 
ment that your hard disk failed and you had 
to replace it. Fortunately, 10 seconds be- 
fore it failed, you used Bakup to make a 
complete backup of the disk, so you are 
certain that nothing has been lost. So you 
set up and format your new hard disk, in- 
stall Bakup on it, and start the restore pro- 
cess. You know that you don’t start from 


With tape there is no 
need to stop 
everything to back 


up your system. 


the Restore entry on the menu. Instead, 
you go to the Utilities menu to Recover the 
backup catalog from the last backup flop- 
py. A warning appears on-screen that this 
process mustn’t be interrupted because a 
power failure could render Bakup unus- 
able. After checking the weather forecast 
to make sure no thunderstorms are expect- 
ed, you proceed to recover the backup cat- 
alog. 

Now you try to begin the restore pro- 
cess itself—but Bakup startles you with a 
message reporting that you have no files at 
all to restore. At this point you either panic 


or stay sufficiently calm to locate the man- 
ual. Here, after some frantic page flipping, 
you discover that you forgot one crucial 
detail. Bakup expects the volume label on 
the new hard disk to match the volume la- 
bel that it had previously stored on the 
backup floppies. If the two labels don’t 
match, Bakup doesn’t give you a warning 
message or explanation. It simply doesn’t 
do anything at all. If you don’t remember 
the volume label on your old hard disk, 
you could be in big trouble—unless you 
studied the manual thoroughly enough to 
discover that you can press the minus key 


BACKUP 


To Be Backed Up 


Number of Directories 
Number of Files 
Number of Bytes 


Current Progress 


Number of Diskettes 
Elapsed Time (minutes) 


CURRENT 
Vo lune 
Fi lenane 
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to learn the volume label recorded in the 
catalog. The menus don’t give you any 
clues. 

The menus don’t give you much help at 
all. Pressing Enter next to a directory 
doesn’t mark its files for inclusion in a 
backup. You have to press F4 (not men- 
tioned on the menu) and then type in the 
name of the directory you want to include. 
F6 lets you type in a file specification. Un- 
til you study the manual intensively, 
Bakup makes it very difficult to remember 
whether menu choices will have any effect 
or whether you have to press a half-dozen 
other keys first. 

When Bakup installs itself on your hard 
disk, it puts itself into a directory baffling- 
ly named ITDIR. It also puts a second 


copy of the main program into the root di- 


rectory. However, when you want to run a 
full restore, you have to remember to run 
the program from the root directory, al- 
though you can run partial restores from 
Bakup’s own subdirectory or any other 
subdirectory. 

Another thing to remember when using 
Bakup is that it has a ‘‘volume pooling’”’ 
feature that lets it go back and reuse back- 
up disks that are labeled with lower num- 
bers than the last disk you backed up. This 
system runs into trouble when you need 
the last backup disk for a restore—and the 
last one is not the disk with the highest 
number. To help you keep track, the pack- 
age includes a card marked “‘Last Disk’”’ 
that you can insert in the sleeve of the last 
disk you used. Just don’t let the card drop 
out of a stack of 50 floppies. 

Despite all of these complications, 
Bakup does have some redeeming features 


3 1 
14.0 8 


that may make the package worth your no- 
tice. Because the program reproduces the 
DOS directory structure on your floppies, 
you can append incremental backups or 
partial backups to existing backup floppy 
disks. 

Bakup can also locate the files for a se- 
lective restore from the catalog on the hard 
disk without making you feed a dozen 
floppies into the drive. It handles errors so 
gracefully that it was unfazed by a disk 
with a hole punched in it. The program 
simply reported which files failed to get 
backed up and asked if you wanted to retry 
each in turn. Finally, Bakup has the good 
sense not to waste space by backing up its 
own 320K of program files and overlays to 
your floppy disks. 


BACT FILE _ 


Bakup, Version 3.11 
Second Ring Publishers 
Inc., P.O. Box 82400, 
Phoenix, AZ 85071; 
(602) 978-6479. 

List Price: $179 
Requires: 384K RAM 
(512K for DOS shell), 
hard disk, DOS 2.0 or 
later. 

In Short: An arcane command structure and 
slow performance make Bakup a frustrating 
program to use. It does offer excellent error 
correction. 
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__ STORAGE DEVICES _ 


Seagate (Cont.) 

ST-251 40MB % Height 
ST-4096 80MB Full Height 589 
Sysgen 

Bridge-File 5%” External 249 


$3539 


Omni Board Controller 79 
SmartImage 60MB Internal 479 
QIC-File 60MB External 599 


Weltec Laptop Subsystems 
Epson, Nec, Toshiba, Zenith 


FDD 199 
20MB External Hd. Drive Call 
_COMPUTERS — 

AST 

Bravo/286 8MHz, 512K Call 
Premium 286 & 386 Dsktps. Call 
Compaq 

Desktops and Portables Call 
IBM 

PS/2 Model-30 w/20MB 1599 
NEC 


MultiSpeed HD 20MB 1999 
ProSpeed 286 16MHz 80286 Call 


UltraLite Laptop 9.83 MHz New 
Panasonic 
Business Partner 80286 839 


PC-TOO : 

~ 256K 12MHz 8088 Desktop 449 
512K 8MHz 80286 Dsktp. 799 
512K 12.5MHz 80286 Dsktp. 899 
Sysgen 

ProSystem 12MHz w/40MB 1999 
Toshiba ; 

T1200 Floppy/HD Laptops Call 
T1600 12MHz 80C286 20MB_ Call 
Zenith 


80286/386 Desktops Call 
SuperSport 8088/286 Laptop Call 
COMMUNICATIONS 
Anchor 

1200 Baud Internal 69 
1200 Baud External 99 
2400 Baud Internal 139 


2400 Baud External 159 


TOSHIBA 
T1000 8088 Laptop 
$639 


Avetex 
1200hc External 99 
2400 Baud External 129 
Everex 
Evercom 12 1200 Baud Int. 80 
Evercom 24+ 2400 Int 149 
Evercom 24E+ 2400 Ext 199 
Hayes 
Personal Modem 1200 129 


SmartModem 1200 Baud $275 
SmartModem 2400 Baud 419 
Intel 


2400B Classic Internal 169 
PS/2 2400B Internal 249 
2400EX External 179 
Murata 

M1200 Facsimile 699 
Packard Bell 

2400 Baud Internal 149 
Panasonic 

UF-140 Panafax 899 
FX-89 Fax Board 669 
FX-505 Hi-Res Scanner 999 
Practical Peripherals 

1200 Baud Internal 65 
1200 Baud Stand Alone 84 
2400 Baud Internal 129 
2400 Baud Stand Alone 169 
Sharp 


FO-220 Facsimile Machine 699 
The Complete PC 

Complete Fax 4800 Board 259 
Complete Answering Machine 229 


PRINTERS — 


Alps 
ASP-1000 9-Pin Flatbed 159 
Allegro 24 24-Pin Flatbed 319 


EPSON 
LX-810 200cps, 


80 Column ‘£179 
Brother 

M-1709 240cps, 132 Col. 369 
HR-20 20cps Daisywheel 329 
HR-40 40cps Daisywheel 589 
Epson 
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LQ-510 180cps, 24-Wire 339 
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Hewlett Packard 

ThinkJet 2225 329 
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NEC 
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P5200 Pinwriter 265cps 519 
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1/0 DEVICES 

Chinon 

DS-3000 FlatBed Scanner 569 

Houston Instruments 

9012 HIPAD+12”x12” Tab. 399 

PC695A 4-Pen AGB Plotter 599 

IMSI 

OptiMouse 9 

Logitech 

New Logitech Mouse M9 79 

ScanMan 400DPI HiRes 189 

Microsoft 


Serial or Bus Mouse (ea.) 109 
MSC 
OmniMouse 39 


Seiko Instruments 

Di-3503 11’xll” Digitizer 379 
Summagraphics 

SummaSketch + 12”x12” 399 
The Complete PC 

Complete HandScan/400 159 
Complete HandScan 2 Page 169 
Complete Full Page Scanner 579 


_SOFTWARE _ i 
Aldus PageMaker 469 
Ashton-Tate dBase IV 459 
Ashton-Tate MultiMate Il 289 
BLOC PopDrop Sy 
BLOC Form Tools 53 
Borland Quattro 149 


Breakthrough Proj Manager 355 
Central Point PC Tools Dlx. 50 
DAC EASY Accounting 60 


Delrina Per: FORM 
5th Generation FastBck Plus 98 


FoxBase+ Development 199 
Funk Software Allways 90 
IMSI Turbo CAD 59 
Intuit Quicken Be 
Lotus 1-2-3 299 
Lotus Agenda 289 
MECA - Managing Your lal 


Meridian Carbon-Copy + 119 
Micro Pro WordStar Pro 189 
Microrim R:Base for Dos 439 
Microsoft Windows 286 70 
Nolo Press For The Record 38 
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PC-II Option Board 


$119 
PaperBack VP-Planner +2.0 119 
Peachtree Accounting 169 
Peter Norton Adv Utilities 80 
Quarterdeck DESQView 80 
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SPC: Ist Publisher 2.0 80 
SPC: lst Graphics 89 
The Software Group Enable 399 
TOPS for DOS 119 
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WordPerfect 5.0 219 
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PERFORMANCE TESTS: BACKUP SOFTWARE 


PC Labs fesiod ihe current crop or was more than twice as fast rc Te nreiGe: 


backup software under conditions your _ matted disks as the average program: it 
own system might face, using 1.2MB finished the test in 3.6 minutes, indicating? a 
floppy disks to back up 172 files (9.7MB throughput rate of 2. 7MB per minute. 
worth). Fastback Plus, one of two Intelligent Backup, the other Editor's — 


programs to receive an Editor’s Choice, Choice, won that sea aaaioy for its 
| _ features, not its speed. 


The Unformatted Backup test 

measures the time it takes to back up 40.0 
172 test files (totaling 9.7MB) to 
unformatted 1.2MB floppy disks. The 39.0 
program must first format each floppy 

disk before transferring files. For best 290 
performance times, verification is 

turned off and the lowest level of data 109.0 
compression is selected. 


WORST 


31.3 24.1 21.4 N/AT224 25.0 186 16.1 96 10.0 125 122 114 94 83 144 
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The Preformatted Backup test 


measures the time it takes to back 20.0 WORST 

up thé testfilestto 1;2MB floppy, j= jefe. —=.. ~~. f. 2 igh 

disks previously formatted by the 15.0 

backup software being tested. This 

test most closely simulates ordinary = jo 

backup procedures. For best 

performance times, verification is 5.0 

turned off and the lowest level of =e 
PES! = 


data compression is selected. 0 
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" Restore to Hard Disk 
The Restore to Hard Disk test 


Elapsed Time (minutes) : 


WORST 


measures the time it takes to 8.0 
restore to their original 32MB hard 
disk all files backed up in the 6.0 
Preformatted Backup test. As if a 
total system crash had occurred, 40 
the hard disk is freshly low-level 
and DOS formatted beforehand. All 

, 2.0 
restore options are set for the 
fastest possible operation. 0 | Toi. 
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| PERFORMANCE TESTS: BACKUP SOFTWARE 


Testing Backup Software _ 


To test the backup programs, we used an 
8-MHz IBM PC AT running DOS 3.3 with a 
32MB hard disk, a 1.2MB floppy disk drive, 
and 640K of conventional memory. Unless © 
otherwise directed by the software vendor, 
we set BUFFERS to 3. The test data was 
created by a file generator called PCDGEN, 
developed internally at PC Labs. The test 
files consisted of 11 primary subordinate 
directories, each with 3 levels of its own 

_ subordinate directories. There were 162 
files, totaling 9.167MB, and an additional 
573K in ten files marked with the “hidden” 
system attribute. Files so marked can pose 
oroblems for some backup software. 

For both backup and restore, hard disks 


BACKUP SOFTWARE PERFORMANCE TESTS: COMPOSITE VIEW 


were first low-level formatted and then DOS” 


formatted (in both cases using IBM 
Advanced Diagnostics and DOS 3.3, 


respectively). The time needed to extract a 
— disk and put it back in the floppy disk drive 
‘manually was counted in the performance 


times. To minimize the effect of handling the 
disks, the procedures were done twice and 
the lower of the two times reported. 
Backups were done to a 1.2MB floppy 
disk drive with verification (error checking) 
turned off to minimize performance times, 
though this method is not recommended for 
actual backup procedures. Using verifi- 
cation or error checking could typically 
double the given backup times. When data 


~ compression was available, the lowest level 


of compression, as specified by the vendor, 
was selected. 

Files were restored to the same hard 
disk from which they were backed up after 
the disk was freshly low-level and DOS 
formatted. While no attempt was made to 
test file restoration to an active hard disk 
structure, the resulting times would prove 
slightly longer as the software checked file 


allocation tables and stepped over frag- 


mented areas. All restore options were set 
for the fastest possible operation (as 
designated by the software vendor). 


WAGAZINE} 


The first of the two backup procedures tested by 
PC Labs used floppy disks fresh from the box and 
required the backup program to format them before 
(or during) the backup. ALPS’ Fullback was the 
worst of the group, taking slightly longer than a half 
hour—a throughput rate of roughly 317K per 
minute—and taking nearly 30 percent longer than 
DOS’s BACKUP on unformatted disks (using the /F 
backup option). In a real-world situation, however, 
even Fullback would finish ahead of Bakup, which 
requires formatted disks but can do neither its own 
nor DOS’s formatting. 

_ For the second procedure—using the pre- 
formatted disks created during the first trial—times 
improved dramatically. Only QuikSave, Fastback 
Plus, and Point-and-Shoot PC-FullBak, however, 
achieved throughput rates greater than 2.6MB per 
minute, completing the task in less than 3.7 
minutes. 

When restoring data, DOS’s RESTORE 
program achieved times that challenged half the 
tested software. Seven programs—Mace Utilities 
Gold Edition, PC Tools Deluxe, COREfast, Back-It, 
QuikSave, Fastback Plus, and Point-and-Shoot 
PC-FullBak restored the data in significantly faster 
times. 

In addition to our standard peformance tests, 
other means were used to determine how well 
each program handled everyday disaster 
_ Situations. One test attempted a backup to a disk 
_ that had been used earlier in the same backup. In 
nother test, we fed the program a damaged disk 
to see if the program would notice that something | 
__was wrong. The results of these informal t tests Swill 
i found i in Our reviews. 


s not reviewed , but we are reporting its te 


100 


sults for comparison. 


Relative Times 
(DOS’s BACKUP.COM = 100) 
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Bakup Wiz 


BakupWiz is an inexpensive, uncomplicat- 
ed backup program with simple menus and 
a unique security feature. If the privacy of 
your data matters to you, PCX’s $59 pro- 
gram may turn out to be the best choice de- 
spite its lack of many features and conve- 
niences taken for granted in most other 
programs. 

Running BakupWiz is a simple matter 
of typing BW at the DOS command line. 
A Lotus-style menu immediately offers 
you four options: backing up, restoring, 
reading the directory of a backup, or for- 
matting a floppy disk. 

Under the backup option, you can 
choose all files, modified files, selected 
files, selected modified files, or files creat- 
ed or modified after a specified date and 
time. If you want to limit the backup to se- 
lected files instead of the full disk, you 
type the file specifications into a menu. 
You have to memorize the names of the 
files you need because BakupWiz won't 
show you a directory from which to select 
them. You can only include files and sub- 
directories; you can’t exclude specific files 
or any subdirectories from the chosen di- 
rectories. If you choose a date-restricted 
backup, you have to enter the date using 
the exact format ‘*03/21/89 12:31°’; any- 
thing else produces an error message. 

When you’ve chosen the backup type 
and entered the letter of the drive to back 
up, the program scans the disk and reports 
the number of bytes in the chosen files. It 
doesn’t estimate the number of bytes re- 
quired, but you can make an educated 
guess. Next it prompts you to give an op- 
tional name for the backup, then an option- 


FACT FILE 


ersGuide 
BakupWiz, 

Version 2.10 

PCX, 13734 Boquita 
Dr., Del Mar, CA 92014; 
(619) 259-9797. 

List Price: $59 
Requires: 512K RAM, 
hard disk, DOS 2.0 or 
later. 

In Short: Bakup Wiz has a password-protection 
scheme that can protect backups from casual 
snoopers. lts menus are easy to use but offer only 
slow operations and a severely limited range of 
options. 
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al password. Finally, and slowly, the pro- 
gram starts backing up to your floppy 
disks—although it will prompt you for 
confirmation if you insert a disk that has al- 
ready been used for a backup. You get this 
prompt only with the first disk, however. 
Afterward, the program takes any disk you 
give it and formats it if necessary. 

The password is the point where Bak- 
upWiz distinguishes itself from its rivals. If 
you enter a password, no one will be able 
to restore the files without entering the 
same password. The manual warns that 
‘If you lose your password, your data is 
lost—for good.’’ But, for better or worse, 
that’s only partly true. Although Bakup- 
Wiz stores its data in a single file on the 
floppy and doesn’t reproduce the DOS di- 
rectory structure, the data itself is not com- 
pressed or encrypted. So if your data con- 
sists mostly of text, anyone can read the 
complete contents with a file viewer like 
PC Magazine’s BROWSE or DR utility. 

When you restore an individual file, the 
program reads the directory from the first 
disk but can’t tell you which disk contains 
the file you need, so you have to let it grope 
in its slow, deliberate way through every 
floppy disk until it finds the file you want. 
It doesn’t make much sense to use Bakup- 
Wiz for anything other than archival back- 
ups of your entire disk, with a view toward 
using the full backup set in case of dire 
emergency. 

BakupWiz makes a good start in dealing 
with error conditions but doesn’t follow 
through. When I used a damaged disk for a 
backup, the program used as much of the 
disk as it could, then prompted for a sec- 
ond disk. When I then inserted a good 


(2) 1597-1589 POR 


ae 


03/18/89 | 


disk, the program quit with a curious mes- 
sage about an ‘‘Unrecoverable tape er- 
ror’’—curious, because the program 
doesn’t support tape drives. Another oddi- 
ty was the total lockup I invariably encoun- 
tered when backing up only a single file 
from the root directory. 

When backing up or formatting, the 
program assumes that a PC or XT use 
360K disks, that ATs and compatibles use 


If you entera_ 
password, no one will 
be able to resiore the 


files without entering © 


the same password. 


1.2MB disks, that a PS/2 Model 30 uses 
720K disks, and that any other PS/2 uses 
1.44MB disks. If you have a customized 
setup or if you need to use smaller disks 
that your machine can normally handle, 
you can override the program’s assump- 
tion with a command-line switch. If you 
have an EGA, BakupWiz displays its 
menus in 43-line mode. If you have a 
VGA, it does the same thing, which means 
that the menu leaves a blank region at the 
foot of the screen where the VGA expects 
to find another 7 lines. 

If you’re interested in trying out Bakup- 
Wiz, you can download it from informa- 


“Xerox this memo? 
“FedEx this proposal.’ 
“LapLink these files’ 


When something becomes a standard, And LapLink II will even install itself 
using it becomes second nature. That’s true automatically on a remote computer. 
about LapLink. It’s so effective that it has That’s in addition to ease-of-use and 
become the most popular productivity features like our popular split 


laptop-to-desktop and screen design, flexible transfer options, 


desktop-to-desktop file ! 2 r atl and disk and printer sharing. 
transfer program ever. For the same fast, error- 
And now Release III free file transfers between 


improves onthe original S  geger 7 4 — PCs and Macintoshes, get 


with added power— LapLink Mac. And for 
while preserving the more information about 
simple design that has any Traveling Software 
made LapLink the product, call us at 
choice of more major (800) 662-2652. 
corporations. LapLink III. The 

LapLink III offers standard in file transfer 
both serial and parallel file software. 


transfer, and you can take 
advantage of parallel transfer 

speeds of 500,000 baud or higher. 

It comes with a “six headed” universal cable 
that provides you with everything you need 
to use both serial and parallel modes. 


Traveling Software, Inc. 
18702 North Creek Parkway Bothell, WA 98011 
(206)483-8088 


LapLink is a reg. trademark of Traveling Software, Inc., Xerox is a reg. trademark of Xerox Corporation, FedEx is a reg. trademark of Federal Express Corporation. © 1989 Traveling Software, Inc. All Rights Reserved 
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Make Irwin*do it. 

An Irwin tape backup system, that is. 

So go home early. Because an Irwin system will 
back up your data, your programs, your breakthrough 
7 <9 | ideas—all automatically. 

~ No complicated 
Ak commands. 

No sloppy floppies. 

Our EzTape’ software 
— / —_~", makes it easy to store 
whatever data you want. Whenever you want. 

It doesn’t matter whether you're backing up a PC 
or a Macintosh’ 

An [Irwin backup system works with them ail. 
Along with all the popular local area networks. 
Providing up to 80 megabytes of reliable storage. 

In fact, with its patented Acculrak’ precision 
tracking technology, you can transfer data from a PC 
toa PS/2°to a Mac and back again. 

Something that would throw a floppy night off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridge systems to do their backup than all 
others combined. 

Just call 1-800-BACK UP1 for the dealer nearest you. 

Because the best way to make backups is to avoid it. 


IRWIN 


By 
ES 


A Cipher Products Group 


©Copyright 1989, Irwin Magnetic Systems, a subsidiary of Cipher Data Products, Inc. 2101 Commonwealth Blvd., Ann Arbor, MI 48105. Irwin, EzTape and AccuTrak are registered 
trademarks of Irwin Magnetic Systems, Inc. PS/2 is a registered trademark of International Business Machines Corporation and Macintosh is a registered trademark of Apple Computer, Inc. 
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tion services like PC MagNet or Compu- 
Serve or from any good BBS. If you 
decide to keep using it, send the author the 
registration fee. If you don’t, you’ve lost 
nothing but some time on the phone. 


COREfast 


Most backup packages consist of a flimsy 
paperback manual and a disk. COREfast 
comes in a sturdy, cloth-covered slipcase 
and ring binder that make the whole thing 
look a lot like the DOS manual. Some- 
times you can tell a program by its cover, 


a BACKUP eT 


RESTORE allows 
you to transfer 
only files that 
aren't on the 


target disk. 


and CORE International’s $99 backup 
package is in every way the serious, 
heavyweight program that it appears to be. 
It does almost everything, and with im- 
pressive speed. The clumsiest thing about 
COREfast is that overweight manual, 
which is so badly organized and indexed 
that you’re better off ignoring it and using 
the extensive help screens instead. 
COREfast lets you back up and restore 
to any disk or DOS device that you can 
identify with a drive letter, including a net- 
work server. It has a built-in file manager 
that lets you view, copy, or rename files 
before deciding whether to list them auto- 
matically in a catalog of files to include in a 


backup—and you can create catalogs and 
configuration files from many convenient 
points in the menus. CORE fast includes an 
optional 4K memory-resident scheduler 
that can run backups or restores at any 
specified time; it also can run programs or 
issue any DOS or network command be- 
fore or after the backup or restore itself. 
COREfast normally uses a proprietary 
high-speed disk format unreadable by 
DOS, but you can choose to create backup 
disks that use DOS formatting in- 
stead—and you’ll have to use DOS for- 
matting if you back up to anything other 
than a floppy disk. COREfast even lets you 
make image backups, although you should 
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normally avoid doing anything of the kind. 

Like most high-tech backup programs, 
COREfast offers two levels of data com- 
pression and three levels of verification. 
By default it backs up all files, including 
the DOS system files, but you can tell it to 
ignore any combination of hidden, system, 
read-only, or Novell-sharable files. And 
like any self-respecting advanced backup 
program, COREfast lets you set a date 
range for files to back up and lets you de- 
cide whether or not the program should re- 
set the archive bit after backing up files. 

If you’re a backup beginner, COREfast 
starts you off with simple menus that give 
access to simple backup-and-restore func- 
tions suitable for unsophisticated users. 
But when you feel more confident, you 
should switch to an advanced menu level 
with a few keystrokes. Only the advanced 
level gives you access to crucial switches, 
like the ones that control whether hidden or 


FACT FILE 


COREfast, Version 2.0 
CORE International, 

7171 N. Federal Hwy., — 
Boca Raton, FL 33487; 
(407) 997-6055. 

List Price: $99 | 


Boars 
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system files will be backed up. When you 
feel really expert, you can dispense with 
the menus altogether and use command- 
line switches to control the separate pro- 
grams that are normally concealed behind 
the menus. 

COREfast’s performance in the PC 
Labs timing benchmark tests places it 
just below the top rank of backup pro- 
grams—an impressive performance for an 
application so rich in features. Yet for all 
its power and range, COREfast suffers 
from some major and minor inconve- 
niences. A minor one is the way the menus 
require you to jump around the function 
keys (or the number keys on the top line of 
the keyboard) to get anywhere. The list of 
function keys is arbitrary (although F1 al- 
ways brings up help), and the arrangement 
of function keys on submenus bears no re- 
lation to the arrangements on the menus 
above them. If COREfast allowed you to 
type the initial letters of menu choices, or 
even move a scroll bar, you could use it 
more easily and accurately. 

COREfast’s error correction isn’t per- 
fect, either. It overwrites disks from earlier 
backups without any special warning be- 
yond its standard statement that all data 
will be overwritten on the disk. If you open 
the drive door at the wrong time, you have 
to start the backup over from the begin- 
ning. And when COREFfast tried to format 
a scratched floppy, it just kept trying and 
trying until I gave up and rebooted. 

COREfast also gets seriously inconve- 
nient when you want to restore one or two 
files. The log file on the hard disk and the 
catalog on the first backup disk lists all 
backed-up files—but neither one can tell 


you or the program which disk contains 
which file. You have to feed backup flop- 
py disks into the drive one by one until the 
file you need finally turns up. If your back- 
up consists of 20 or more floppy disks, this 
can mean a long wait. 


Fastback Plus 


When I talked to the programmers who 
wrote many of the backup programs in- 
cluded in this article, almost all of them 
had something to say about Fastback Plus. 
It was usually envious. 

Fifth Generation Systems’ $189 speed 
demon is the most efficient and elaborate 
system you can find for preserving and re- 
storing data. It has a lot more than speed to 
recommend it, even though its quickness 
would be enough to make it stand out from 
its rivals: in two tests it was the fastest pro- 
gram of all, while in another it lagged be- 
hind by an interval too small to matter. 

As a total backup system, Fastback 
Plus has advantages few other programs 
approach. No backup task is too compli- 
cated for this application to automate. If 
you need to back up one set of files to a 
floppy disk, the same set to a network serv- 
er, and a second set to a cartridge disk, 
Fastback Plus lets you automate the whole 
process by recording all the keystrokes ina 
macro. If you want to automate complex 
backup procedures for your coworkers, 
you can even include pop-up instructions 
and prompts in a macro and run the whole 
procedure from their AUTOEXEC.BAT. 

The installation program uses macros to 
spectacular effect. After copying files to 
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WHEN A HARD DISK 


IS FULL, YOU ONLY 


When most people upgrade their 
hard disks, it’s two steps forward and 
one step back. First, they download all 
their files onto floppy disks. Then they 
throw out the perfectly good old hard 
drive, and put in a new one with more 
capacity. Then they fill it halfway full 
of the old files again. 

But instead of wasting all that 
time and money, you can add Hardcard? 
It’s a hard disk on a 1" wide card, so 
it fits into any single expansion slot of 
your 286 machine. Which means you 
can keep your old 20 or 40 Mb drive 
right where it is. And still add 40* Mb 
of brand new capacity, for a total of 60 
to 80 Mb. 

And this has to be the most con- 
venient upgrade youve ever seen. Just 
plug Hardcard 40 into a 16-bit slot, 
and that’s it. You don’t have to transfer 
files onto floppy disks, then reload 


*Also available in 20 Mb capacity which fits in an 8-bit slot. 
**In Canada, call (416) 477-8088. Plus Development Corp. is a wholly 
owned subisidiary of Quantum Corp. Hardcard is a registered trademark 
of Plus Development Corp. © 1989 Plus Development Corp. 


HAVE TWO CHOICES. 


them onto the new drive. Or waste 
anyone’s valuable working time. 

Of course, you get real perfor- 
mance, too. Hardcard gives you 28ms 
effective access time. And 60,000 
hours MTBF, which is three times more 
reliable than most other drives. And 
now, you even get all this along with a 
two-year warranty. 

When you have to upgrade a full 
hard disk in your 286 PC, don’t discard 
it. Do what over half a million satisfied 
users already have done. Hardcard it. 
Call your dealer for more information, 


or 1-800-826-8022 ** 


Set Name: - C890215D 

Set Date: 02-15-89 

| } Set Time: 19:19:04: 
| i Volume: 1 
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Actual 


your hard disk and testing your hardware, 
it runs a macro that tests the program itself 
by performing a quick backup-and-restore 
of its own directory. The manual backup 
you perform later won’t be as effortless as 
this automatic one, but it will come close. 
Your basic choices include full backups, 
incremental backups of modified files, and 
differential backups of all files modified 


Asatotal backup 
system, efficient and 
elaborate Fastback 
_ Plus has advantages 


few other programs 


since the last full backup. You can append 
later backups to full backup sets, but you 
have to start each backup on a new disk—a 
detail that unfortunately leaves valuable 
space unused on the last disk of the previ- 
ous backup. 

Fastback Plus is a system in which you 
can customize everything, even the range 
_of options offered by its menus. When you 
first run the program, it presents limited 
choices and extensive help screens de- 
signed for beginners. Later, you can as- 
cend through two more-advanced levels in 
which the options increase and the help 


BACKUP 


gets more laconic. The most-advanced us- 
ers can adjust options ranging from the de- 
gree of data compression, write verifica- 
tion, and error correction to use in backups 
to the sound the program makes when 
prompting you to insert a disk. 

When you begin backing up, you can 
either get an estimate of time and disk re- 
quirements or proceed directly to the back- 
up. Fastback Plus alphabetizes your direc- 
tories and files before writing them to your 
backup disks, so your data will be in per- 
fect order if you restore to a newly format- 
ted hard disk. By default, Fastback Plus 
rushes ahead and uses any disk it finds in 
the drive, but you can set it to warn you be- 
fore it uses either a disk from an earlier 
backup or any disk that already may have 
data on it. 

Your backup data is stored on floppy 
disks that DOS can read, although the data 
is stuffed into large files that can be re- 
stored only with Fastback Plus. Restores 
are straightforward and efficient. You can 
select files by typing in their names or by 
tagging them on a directory screen. Then 
you choose Estimate on the Restore menu, 
and the program quickly scrolls through 
the backup log on the hard disk and tells 
you exactly which disks have the selected 
files. The time-saving trick of using the 
Estimate screen is so deeply hidden in the 
manual that many loyal users don’t seem 
to know it’s there. 

The user interface in Fastback Plus pre- 
sents a simple and consistent structure of 
moving-bar menus with pull-down sub- 
menus below each option. You maneuver 
either with a mouse or with arrow keys or 
by hitting the first letter of the item you 


want. Keyboard users will find some of the 
rarely used menus mildly annoying be- 
cause you have to press Enter to reach sub- 
options and then press Esc to leave. But a 
mouse scurries effortlessly through the 
whole maze. 

If you or your colleagues find this sys- 
tem too complicated, or if you’re nostalgic 
for the original Fastback, you can find an 
‘‘alternate user interface’’ program on the 
installation disk. With this program, you 
don’t have to move around any menus at 
all. You are asked about each of the basic 
details of the backup you want to perform, 
and the default answer will usually be the 
right one. The program then passes your 
answers to the backup program itself, 
which performs the backup as if you had 
chosen it from its own menus. 

Fast and flexible as it is, Fastback Plus 
somehow finds time to trap errors that trip 
up many other programs. When I deliber- 
ately damaged a disk that Fastback Plus 
had already used successfully and made 
certain that all write verification was 
switched off, it still refused to be fooled 
and calmly asked me to insert a better disk. 
That kind of calm soon rubs off on anyone 
whose data is backed up by Fastback Plus. 


Fullback = 


ALPS’s Fullback takes you back while it 
backs you up. This $129 package recalls 
the early days of DOS, when menus were 
rare, conveniences few, and frustrations 
many. With Fullback, you can back up a 
hard disk the old-fashioned way, and you 
probably won’t enjoy it. But you may find 
some interest ir seeing how a simple job 
like backing up a hard disk can be made 
more complicated than anything you ever 
imagined. 

Fullback consists of eight separate pro- 
grams—some for different kinds of back- 
up, some for preparing disks for use by the 
backup programs, some for supervising 
the backup process. 

If you simply want to back up your full 
hard disk, don’t use the program that has 
the same name as the whole package—the 
program called Fullback. For a full back- 
up, you’ll want Halfback—although Half- 
back won’t back up your full disk if any of 
your files are larger than a single floppy 
disk will hold. In that situation, you’ ll have 
to write down the names of the large files 
and use a third program called Bigback to 
back up each file individually. 
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SITBACK: A A Backup Program for the e Terminally Lazy — ee 


byE Edward Mendelson 


those files that have been accumulating 
on your disk since last summer. Of 


course, you can get a program that in- 
stalls itself in your AUTOEXEC.BAT _ 
and backs up your files first thing every _ 
day, but you can always tell the pro- 
gram you're too busy and put it off till 


tomorrow. 

SitBack, a $99 utility from SitBack 
Technologies, has the answer. All you 
have to do is put the letters SB in your 
AUTOEXEC.BAT, and SitBack will 
load itself into memory, where it occu- 
pies 14K. There it lurks, doing nothing 


until it detects that \ you have stopped uS- _ 


ing the keyboard for at least 2 minutes 


(or any other chosen interval) or until 
certain times of day that you specify. 


Then it wakes up and scans your disk 
for new or modified files. ‘Tf it finds 
any, it copies them to any DOS device 
you specify—a floppy. disk, another 
hard disk, or a network server. You can 
back up to anything writable that 1S 
identified with a drive letter. — | 
Anyone who uses epries can 
think of objections to this scheme, but 
the program anticipates almost all of 
them. It can be told to write only to 
disks to which you have given the vol- 
ume label SB, in order not to put files 
on other disks that may be in the drive. 


- tt doesn’ ee to pop up: a now to of- 
_ Sometimes it’s just too much boule to 
fire up a backup program and copy all _ 


fer error messages but gives audible 
signals in the event that a disk is either 
full or missing the required label. You 


can press. hotkeys to tell it to pause and 


then to resume or to cancel a backup en- 


tirely. You may use the pause key of-_ 


ten, because SitBack tends to hog your 
computer when backing up files, and 
any application you happen to be work- 


ing in at the time will become met 


sluggish. 


PC = 2p 


SitBack 


SitBack 

SitBack 

Technologies, 7219 

W. 95th St., #301, 

Overland Park, KS 

66212; (913) 894- 
0808. 

List Price: $99 

Requires: 14K free 

RAM, DOS 3.0 or later. 

In Short: A TSR backup utility that keeps 

watch for new or altered files and copies them 

to a disk or server. It’s slow but reliable. 


ELAN 


Row Your PU Bases No Your topariant es, 


Continuausly 
All By itself 


If SitBack encounters a file that’s too _ 


big to fit on a single floppy disk, it — 7 


beeps quietly at you and records the 


problem in an error log. A separate - 
command-line | program lets you view — 


the error log and set various defaults for 


backup timings, for the sources and tar- _ 


gets of the backups, and even for the 
tones of the beeps. Ihe program is con- 
figured to ignore all program files, and 
you can exclude or ‘include ay other set 
of files. _ 

SitBack can perform : a total backup, 
but because it was never designed for 
speed | you may be better off with a dif- 
that can also back up files larger than a 
single floppy disk 

A fully functional version of SitBack 


comes with Departmental Technol- — 


ogies’ Take Charge!, a$139.95 memo- 
ry-resident combination of desktop or- 


ganizer, disk utilities, and Swiss AMY il 
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Take Charge! 
Departmental 
Technologies Inc., 
P.O. Box 645, 
Andover, NJ 07821; 
(201) 786-6878. 
List Price: $139.95 
(includes SitBack). 
Requires: 320K 
RAM, DOS 2.0 or 
later (DOS 3.0 with SitBack). 

In Short: A package containing every 
imaginable file and disk utility. It’s not elegant 
but always effective. 


SS 417 ON BEADEN SERVICE Spine 


tions for a small additi n 
quires about 20K more 


iS Awe in memory. ag 
One Siismuiet to SitBack is C ORE. iE 


fast’ Ss memory-resident : scheduler. This 
 canstarta backup at any specified time, — 
_ but only if your. computer i is une at ‘the 


KENSINGTON _ 
EXPERT MOUSE. 
‘THE REVOLUTION 


STARTS HERE. 


Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse." 


Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


GET To THE POINT. 
PRECISELY. QUICKLY. 


Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, anda 
unique feature called “click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 


WorRKS WELL WITH 
ALL YOUR SOFTWARE. 


Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact, Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written witha 
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mouse in mind, Expert Mouse 
comes complete with pro- 
srammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect® 


MAKEs You AN EXPERT. 


Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse — the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-535-4242. 
In NY, call 212-475-5200, 
or write to us at Kensington, 
251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON < 3. 


Setting new standards 
of performance. 


PS/2 isa registered trademark of International Business Machines Corp. Expert Mouse and Kensington are trademarks of Kensington Microware, Ltd. The Kensington logo is a registered trademark of Kensington Microware, Ltd. Microsoft Windowsisa 
registered trademark of Microsoft Corporation. Lotus 1-2-3 is a registered trademark of Lotus Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. © 1989 Kensington Microware, Ltd. 
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Nunber of Backup Disks ( IBN 1.2N ) Needed - 8 


SOFTWARE : 


BACKUP 


8 IIE 


Insert Backup Disk Nunber (G01) of 008 into Drive A: 


> to Format disk, <ENTER> if Already Formatted 


c:NAUTOEXEC BAK 
c: NAUTOEXEC BAT 
c:NAUTOEXEC .OLD 
c:\COMMAND. COM 
c:\CONFIG.OLD 
c:NCONFIG.3SYS: 
c:NDR.COM 
c:NIMCAP.COM  - 
c:NIMSHOW. EXE 
c:\RN.COM 


c:NDOS33N42601.CPI 


Fullback backs up only the directories 
you specify. With other programs, you use 
a configuration command or file to tell the 
program which directories you want to 
back up. With Fullback, you first run a 
program called Dirimage and choose the 
directories you need; Dirimage then cre- 
ates corresponding directories on a series 
of floppy disks. 

When you want to back up files from 
your \FIRST directory, you insert the flop- 
py disk on which Dirimage has created an 
empty \FIRST directory and then run Full- 
back. The program reads the directory 
structure on the floppy disk and simply 
copies any modified files from the corre- 
sponding directory on the hard disk to the 
floppy disk. If you don’t know which 
directories have files that you haven’t 
backed up, you can run a Moddirs program 
that will tell you. 


FULLBACK 


The Complete Backup System 


Fullback, Version 3.0 
ALPS, 1502 County 
Road 25, Box 6100, 
Woodland Park, CO 
80866; (800) 232-2577, 
(719) 687-1442. 

List Price: $129 
Requires: 256K RAM, 
hard disk, DOS 2.0 or 
later. 

In Short: Fullback’s primitive command 
structure and confusing multitude of programs 
make it unsuitable for most of today’s hard disks. 
Some of its programs require you to prepare the 
floppy disks in advance of backing up. 
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Fullback backs up hidden files but not 
system files. When it backs up a hidden 
file, it removes the hidden attribute with- 
out saying so. It copes with an open drive 
door by quietly waiting for you to close it. 
But when it encounters a bad disk, it emits 
a loud wailing noise that you can stop only 
by rebooting. 

If a directory that you back up has too 
many files to fit on the floppy disk, Full- 
back dumps you unceremoniously back to 
DOS with an error message. At that point, 
after consulting the manual, you run 
Ctlback. This utility displays a screen on 
which you can list the files you want to in- 
clude or exclude on each floppy disk, as 
well as leaving a control file on the floppy 
itself. You don’t have to enter specific file- 
names or wildcard specifications unless 
you want to—you can include all files 
within a certain range of the alphabet, for 
example. But as soon as the files that you 
specify get too large for each floppy disk, 
you have to go through the entire proce- 
dure again. 

This whole process works moderately 
well if you want to back up files from only 
one or two directories and are willing to 
use specially prepared floppy disks when 
doing so. DOS’s COPY and XCOPY 
commands will do much the same, of 
course, without demanding prepared flop- 
py disks. Fullback, however, lets you use 
command-line parameters to limit the 
backup only to files newer than the ones on 
the floppy disk, or to back up only files al- 
ready found on the floppy disk. 

If all this sounds like more trouble than 
it’s worth, you may turn to Halfback, 
which doesn’t need to have target directo- 


ries that already exist on the floppy disk. 
Halfback won’t back up to 1.44MB disks 
and can’t handle files larger than the target 
floppy, but it accepts anything else and re- 
produces the directory structure of your 
hard disk on the floppy disks as it works. 
Each time you insert a floppy disk, you 
have to tell the program whether or not the 
disk you’ ve inserted is formatted. If it isn’t 
formatted, you can tell the program to for- 
mat it for you. 

All these programs work very labori- 
ously and slowly—far more slowly than 
any others that we tested. And the package 
doesn’t include a restore program. If you 
want to restore a file or a directory, the 
manual tells you to use the COPY com- 
mand—unless, of course, the file you 
want to restore was too big for Fullback or 
Halfback and had to be backed up with 
Bigback. In this case, you use Bigback for 
restoring. 

To give the Fullback package the best 
possible chance at scoring well in timing 
tests, we used DOS’s XCOPY to restore 
all of the files and directories on the back- 
up disks. (The Fullback manual doesn’t 
mention XCOPY anywhere.) We ran 
XCOPY once for each backup floppy disk, 
then ran Bigback a few times to restore the 
files that were too large for the floppies. 
All in all, it wasn’t an experience I’d want 
to repeat. 


Intelligent Backup | 


Daydream about this scenario for a mo- 
ment. You have modified a document be- 
yond recognition and finally decide to 
recover the original version from your 
backups. At the DOS prompt, you simply 
enter 


IB RESTORE: GOODOLD . DOC 


and, about 1 second later, a window ap- 
pears on-screen with a message asking you 
to insert backup disk number 23 and press 
Enter. You do so, and 2 seconds later, 
you’re back at the DOS prompt and your 
original file is restored. If you had backed 
up the document on two different dates or 
kept different copies in different directo- 
ries, the message on-screen would have 
asked you which one you wanted, and the 
restore would have been equally fast and 
simple. 

With most backup programs, this is 
only a misty dream about the way comput- 


Give us an inch... 


Master Piece Plus gives you every- 
thing you need to organize and pro- 
tect your personal computer system. 
It offers five outlets, a master switch, 
surge suppression, noise filtering, 
static protection, a low voltage indi- 
cator, modem protection, anda 
swivel —all in one elegant unit just 
an inch and a half high. 

Master Piece Plus blends in per- 
fectly with any system. Just slide it 
between your monitor and system 
unit, and plug your equipment into 
its five outlets for complete control. 
Its master switch lets you power up 
everything at once, and its individ- 
ual switches let you control your 
peripherals separately. Touch the 
master switch to shut down and 
you ll never accidentally leave any- 
thing running overnight. 

Master Piece Plus also offers the 
most complete protection available. 
Its heavy duty surge suppression 


KENSINGTON < 4. 


circuitry exceeds strict UL and IEEE 
specifications. Its noise filtering 
circuitry protects against EMI and 
RFI. Its two protected phone jacks 
defend your modem (and PC) against 
surges and spikes on the phone line. 
Its nameplate dissipates harmful 
static whenever you touch it. And its 
unique low voltage indicator alerts 
you when your power level drops 


below the safety of 104 Volts, to 


warn you of dangerous low power 
conditions. 

Master Piece Plus even has a 
hidden swivel that lets you adjust 
the angle of your monitor. (Easily 
detachable if your monitor already 
has a built-in swivel.) 

Master Piece Plus —the only com- 
plete power center— only $159.95. 
Call 800-535-4242 or 212-475-5200 
for a Kensington dealer near you. 

Or write to Kensington, 251 Park 
Avenue South, New York, NY 10010. 


Master Piece, Kensington, and the Kensington logo are registered trademarks of Kensington Microware Ltd., IBM is a registered trademark of International Business Machines Corp. © 1989 Kensington Microware Ltd. 


We'll take your stats 
and make you the 


most valuable player 
in your league. 


March 14, 1989 


Data analysis software 
from SPSS° gives your PC 
a Winning advantage. 


It doesn’t matter which field you play 
hardball in. With the right equipment 
and ability, you can be a hero. 

You get that ability with SPSS. 
Whether your equipment runs on 
MS-DOS™ PC-DOS™ or OS/2™ So you 
turn raw data into useful facts. And your- 
self into a smarter decision maker. 

With SPSS and Its options, you can 
interface directly with data from your 
database, spreadsheet or other appli- 
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cation software. Then manipulate it in 
countless ways. From data entry to 
advanced statistics, mapping, fore- 
casting, graphics and more. 

Voted #1 by the fans. 

When the readers of PC Week chose 
the top statistical software for “user 
Satisfaction” (12/5/88), their choice was 
SPSS. And no wonder. 

SPSS Is designed not only for your 
computer's operating system, but also 
for its operator. With menu and help 
systems, dlus an on-line statistical 
glossary. So you’re always in control. 
For market research, sales analysis, 
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quality control and more. 

And you can always count on the 
training, support and ongoing upgrades 
of SPSS. The team that’s come through 
for over 1 million users since 1968. 

Find out how SPSS can make you 
first in your micro league by calling 


(312) 329-3316 


We'll give you the numbers to really 
Stand out in your field. 


Best in the final analysis. 
444 North Michigan Avenue ¢ Chicago, Illinois 60611 


SPSS International BV: Avelingen West 80, PO. Box 115, 4200 AC Gorinchem, The Netherlands 


SPSS is a registered trademark of SPSS Inc. PC-DOS and OS/2 are trademarks of International Business Machines Corporation. MS-DOS is a trademark of Microsoft Corporation. 


Not all options are available on all operating systems. 
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ers ought to work but never do. With /ntel- 
ligent Backup, it’s normal procedure. 
Sterling Software’s $149.95 backup 
package does almost everything more in- 
telligently than anyone else’s. Its features 
are so plentiful and yet so unobtrusive that 
the program almost deserves to be called 
luxurious. If it isn’t the ultimate backup 
program—yet—that’s because it lags be- 
hind almost all of the competition in speed. 


Intelligent Backup takes almost three » 


times as long as the fastest programs to 
back up a full disk, and it doesn’t offer the 
compensating advantage that backup files 
can be restored simply using the DOS 
COPY command. (Its backup disks use 
DOS formats, but all the files are stuffed 
into one monster file on each disk.) On the 
other hand, this program is so intelligently 
designed, and thus aptly named, that you 
may not bother with a full backup more 
than two or three times a year. 
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intelligent Backup, 
Version 3.1A 
Sterling Software, 202 
E. Airport Dr., #280, San 
Bernardino, CA 92408; 
(714) 889-0226. 
List Price: $149.95 
Requires: 320K RAM, 
hard disk, DOS 2.0 or 
later. 
In Short: A luxurious, 
logical, and effortless backup package, with the 
easiest restores of any program on the market. 
_ The only weakness is its surprisingly slow speed. 
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Intelligent Backup does a lot of plan- 
ning behind the scenes so that you don’t 
have to. When you make a full backup, the 
program quietly arranges your files on sep- 
arate disks according to whether or not the 
files are less than a certain number of days 
old. (The default is 45 days, but you can 
change it.) You won’t have to touch the 
disks with the older files unless you need to 
restore your full hard disk. 

The next time you run the program, it 
scans your hard disk and backs up any al- 
tered files. These incremental backups are 
appended to the files on the newer disks, 
until you approach the last of your “‘pool’’ 
of backup disks. The pool consists of a 
specified number of floppy disks (you can 
change the default figure) that you want to 
reserve for backup purposes—the package 
includes numbered labels for them and has 
a built-in utility for printing more. 

When the pool is almost full, the pro- 
gram suggests running a Consolidate back- 
up that replaces the accumulated incre- 
mental disks with two sets of disks—addi- 
tional ‘‘older’’ files on disks that you 
won’t touch again and an updatable set of 
‘‘new’’ files to which you can append any 
incremental backup. For complete safety, 
you can tell the program to maintain two or 
more sets of backups before recycling 
disks. And, of course, you can override the 
program’s choice of backup type at any 
time. 

The advantage of this procedure is that 
you don’t have to back up your whole disk 
every few weeks just to get a current set of 
backups. Intelligent Backup even keeps 
track of the files you’ve deleted from your 
hard disk, so that if you ever have to re- 


store the whole disk, it will prompt you be- 
fore restoring a file that you’ ve already de- 
leted. If you really want the file, it’s yours, 
but if you don’t want it, you don’t have to 
waste space on it. A copy of the latest in- 
dex of backups is on the hard disk and on 
the most recently used floppy disk, so full 
restores are as effortless as restores of indi- 
vidual files. 

Aside from speed, the sole problem I 
had with Intelligent Backup was its per- 
formance on the defective-disk test. The 
program kept trying to write to the disk un- 
til it finally locked up the computer. 

The program also treats directory en- 
tries in a way that could, as a very remote 
possibility, cause a problem in the future. 
In addition to setting the archive bit, it also 
changes some bits in the directory time- 
stamp that DOS doesn’t use at all. (The 
program won’t change those bits if you tell 
it not to reset the archive bit after backing 
up.) It’s exceedingly unlikely that any fu- 
ture DOS version will ever use those bits, 
but if that happens, Sterling Software will 
need to provide a utility to restore them, 
and the program itself will need to alter its 
methods. 

With all these options, it’s almost su- 
perfluous to add that Intelligent Backup 
provides three levels of data compression, 
two verify options, a file manager that 
doubles as a menu screen for marking files 
to be included and excluded, even a built- 
in word processor for editing configuration 
files. It can back up and restore to anything 
that uses a drive letter and has enough help 
screens to keep you reading for hours, 
even though you probably will never need 
them. 


Mace Utilities Gold 
Edition 


The backup-and-restore programs in Mace 
Utilities Gold Edition are licensed from a 
company called Phoenix Research, but 
they are perfectly suited for a Mace pack- 
age. Paul Mace Software’s $149 disaster- 
prevention kit of hard disk utilities con- 
tains a dozen programs with a strong 
reputation for sturdy reliability combined 
with an interface that is more utilitarian 
than elegant. The backup-and-restore pro- 
grams deserve a similar repute. 

Instead of combining backup, verify, 
and restore functions in one program, 
Mace Gold includes three separate pro- 
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= : Presentations 
variety of technical pens on vellum 


: _or presentation bond—and produces | 
__ vibrant color graphics on 


- one thousandth of an inch. 


Designed 
for desktop 
graphics, — 
_ priced to be 
: personal. 


Drawing Board to Board Room i 
_ Plot your designs, present your 3 
plans, and illustrate your point — Re 
with the new HI Image Maker." Lt 
Houston Instrument’s newest — 
plotter can improve all your images 
at a price that makes personal 

- productivity gains affordable. 


: Precision CAD or fae . 


Your HI Image Maker uses a 


_ transparencies, paper, or yell 
Drawings on media up to 11x ve 
inches can be produced quickly 
and beautifully at a resolution of 


Confidence and Value 
__._ Industry experts agree, a 

: ee plotters defined the price- : 
performance standard for PC-based 
CAD plotters. The HI Image Maker 
is a product you can buy with — 
confidence. Priced at only $1295,* 
you can use this plotter throughout 
your company—or keep it for yourself! 


For details, call 1-800-444- 3425 
or 512-835-0900. 


*U.S. suggested retail price. Subject to aa 
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Mace Backup Version 2.00 


Backup IN PROGRESS 
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grams for each purpose. The menu-driven 
interfaces for all three are virtually identi- 
cal. You move the cursor or press a letter to 
relocate a moving-bar menu at the top of 
the screen. Each item on the menu has a 
pull-down submenu that you can maneu- 
ver only with the cursor keys. The Enter 
key takes you to further submenus, and 
Esc takes you back out. The logic is incon- 
sistent, and the whole fussy procedure 
takes more keystrokes than necessary. 

Once you have decided on the program 
options and listed files you want to include 
or exclude, you can save a ‘“‘parameter’’ 
file that can be shared by all three pro- 
grams. If you want to skip the menus, you 
can run the programs from the DOS com- 
mand line, using as a parameter—you 
guessed it—the name of one of the param- 
eter files. 

Some of the options in these parameter 
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Mace Utilities Gold © 
Edition, Version 5.0 
Paul Mace Software, 
400 Williamson Way, 
_ Ashland, OR 97520; 
~ (800) 523-0258, (508) 
488-2322. 

List Price: $149 
Requires: 512K RAM, 


| gt fiee are plenty of options, 
there are no directory displays to ease the task of 
lecting files and directories to back up and 


Writing A: — 1.2Mb Format 


BACKUP 


files are more extensive than those provid- 
ed by other programs. For example, you 
can decide whether to save a backup log to 
the hard disk only, or to the hard disk and 
the backup floppy disks, or you cannot 
save it at all. If you don’t save it, you'll 
have to insert each floppy disk in turn to 
find individual files to restore. If you de- 
cide later that this is more trouble than it’s 
worth, the verify program can reconstruct 
a log file from floppy disks already used 
for a backup. 

Mace Gold doesn’t let you mark files 
for inclusion or exclusion on a directory 
screen. You have to enter them by hand, 
and the program is strict about making you 
type in *.* if you want to include all the 
files in the directory. A more tolerant pro- 
gram would let you press Enter instead. 
Other choices on the menus include 
whether or not to use error correction, 
which slows down the backup and in- 
creases its size, and whether to verify each 
backup when it is performed—which dou- 
bles the time required for a backup. As 
Mace Gold is one of the moderately fast 
backup packages, you may want to spare 
some time for verification. With verifica- 
tion off, the program wrote files to a disk 
with a hole punched in it as if there were 
nothing wrong. 

The program is better at detecting when 
you open a drive door at the wrong time. 
An impatient message states, ‘‘Please, do 
not open the drive door while the disk is in 
use,’’ and the program resumes when you 
sheepishly obey. The backup program 
won’t overwrite disks created earlier in the 
same backup, but it rushes ahead and 
overwrites any disks from previous back- 


ups without asking. You can tell the pro- 
gram not to warn you when you ’ve insert- 
ed a DOS-formatted disk in the drive for a 
backup, but only if you’re willing to live 
dangerously. 

Mace Gold’s backup disks use a propri- 
etary format unreadable by DOS, so you’ll 
need to use the log file on the hard disk if 
you want to restore individual files without 
feeding each disk in turn until the file you 
need turns up. Any file viewer can display 
the log, but Mace Gold suggests that you 
use the DOS FIND command in a form 
similar to this: 


Other backup programs let you scan 
their log files from a menu, or at least don’t 
make you type in filenames that consist 
mostly of numbers. The lack of a similar 
feature tends to tarnish Mace Gold. 


C ’ Tools ] Deluxe ae 


Without exiting erion 5 aE PC Tools es 
luxe, you can create files using a built-in 
word processor, send them to another 
computer via a built-in communication 
module, encrypt them, delete them, recov- 
er them, and unfragment them. It won’t 
surprise you that you can also back them 
up and restore them using one of the ambi- 
tious utilities that make up Central Point 
Software’s $79 do-everything package. 

You might almost consider buying PC 
Tools Deluxe for the PCBackup compo- 
nent alone. This efficient program can be 
run independently or be called up from the 
shell program that serves as a core and 
command post for the rest of the package. 
If you use the shell program, you can use 
PC Tools’ built-in keyboard macro func- 
tions to replay a sequence of backup com- 
mands too complicated to store as a single 
configuration—for example, backups of 
multiple drives. Command-line parame- 
ters can’t be used to control the program in 
the current version. 

However you run PCBackup, you get a 
fast, well-integrated program that uses a 
mouse or keyboard interface and can back 
up and restore to any DOS device. Help is 
always at hand at the press of a key. With 
standard floppy disks, the program uses a 
proprietary format not readable by DOS. 
With cartridge disks, tape drives, or any 
other device—and optionally with floppy 
disks—DOS’s format is used instead. In- 
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GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 


COMPUTER LINE 


You're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here's your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventory, 
while earning additional profits. 


Plus—we make it easy for you to 
get the maximum profit from our 
line. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 


sales aids. A toll-free HELP line. 
And much, much more! 


So follow the leader to big 
profits! To stock the magazines 
that move your stock, call 


1-800-435-5003 


Or write: Frank Manziano, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Floor, New York, NY 10016. 
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cremental backups must be saved to a new 
disk rather than appended to the last disk of 
an earlier set. Even when PCBackup uses 
DOS’s format, it combines all the files ona 
backup disk into a single gigantic file rath- 
er than reproducing DOS’s directory struc- 
ture. Only PCBackup can restore backups 
that it creates. 

You can back up or restore a full disk 
with a few keystrokes, or you can specify 
almost any subset of files based on date 
ranges, attributes, wildcards, or brute- 
force selections of individual files. Most of 
the informative screen is normally filled 
with a two-window display of directories 
and files, and you can select files simply 
by moving the cursor to the directory or 
filename, then clicking the mouse or press- 
ing Enter. Alt-key shortcuts let you start 
backup or restore operations at any time 
without wading through further menus. 
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PC Tools Deluxe, 
Version 5.1 

Central Point Software, 
15220 NW Greenbriar 
Pkwy., #200, 
Beaverton, OR 97006; 
(503) 690-8090. 

List Price:$79 — 
Requires: 512K RAM, 
hard disk (320K EMS recommended), DOS 3.0 or 
later. 

In Short: PC Tools Deluxe’s backup module is a 
fast, elegant program with a long list of options 
and a clear and easy-to-use menu. A backup log 
on the hard disk could make restores slightly 
easier to manage. 
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Any configuration of files that you want 
to save or restore can be stored and later 
called up from a directory. Configurations 
can also include such sophisticated options 
as backing up to a 360K disk in a 1.2MB 
drive—although PCBackup, probably 
wisely, doesn’t try some of the fancy tricks 
of other programs that use unusual for- 
mats, like forcing a 360K disk to accept 
720K of data. 

PCBackup handles errors with consid- 
erable flair. When confronted with a flop- 
py disk with a hole punched in it, it bravely 
tried to format the disk, locked out the non- 
existent sectors, and continued with the 
rest of the backup. Like most backup pro- 
grams, it warns you before overwriting a 
file when restoring, but unlike many other 
high-speed programs, it won’t demolish a 
floppy disk full of data without asking per- 
mission. 

Restoring files with PCBackup is rela- 
tively simple, but could be simpler. The 
program maintains no log on the hard disk, 
so it needs to get the backup catalog from 
the last disk of your backup before it starts 
a restore. Then, when you select the files 
you want to recover, you are prompted for 
the correct disks in turn. If the disk with the 
catalog is missing or damaged, you can re- 
cover everything else by feeding in all the 
remaining disks one by one, which will al- 
low the program to rebuild the catalog, and 
then feed the disks in once again so that the 
program can copy files. A log on the hard 
disk would take up some valuable space 
but would avoid all the disk-swapping. 

The first release of this version of PC 
Tools Deluxe suffered from some minor 
quirks. The most annoying was its refusal 


A sample Home PAD. Everything starts here. 
Now, any DOS-based computer can behave 
like a state-of-the-art workstation costing 
thousands of dollars more. 


The DOS PAD. Press the DOS button. DOS 
is demystified. 


2 “2: Sort Previces * 


HyperPAD takes telephone and contact 
management a step beyond by automating 
data management chores — at the push of 
a button. 


HyperPAD comes with more than two-dozen 
PADs — a complete desktop management 
environment that includes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 


Brichthill-Rol 


HyperPAD, Push-Button Computing, and PADtalk are 
trademarks of Brightbill-Roberts & Company, Ltd. IBM, 


Apple, Macintosh & HyperCard, and Compaq are registered 


trademarks of International Business Machines, Apple 
Computer, Inc., and Compag Computer Corporation 
respectively. 

© 1989 Brightbill-Roberts & Company, Ltd. 


productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2. Push-Button 
Computing” 


It’s a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 
Just push a button. . . and youre there. 


HyperPAD does for IBM, Compag and compatible PCs what 
HyperCard does for Apple’s Macintosh. Information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 


HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD’s robust PADtalk™ scripting language. 


Redefine computing for yourself .. at the push of a button. 
HyperPAD. | 


“The Ultimate Launching Pad” 
—Esther Dyson, Release 1.0 


“,.. deceptively simple but remarkably rich” 
—Jeffrey Tarter, Soft-letter 

“Its pretty cool!” 

—John C. Dvorak, Industry Columnist 


Special Introductory Offer— 
Experience the simplicity, power and efficiency of HyperPAD at 
the low price of just $99.95. To order now call 800-444-3490. 


To order, send coupon or call toll free. Company PO accepted by 
mail or fax. Also available from dealers everywhere. 
Brightbill-Roberts, 120 E. Washington St. Suite 421, Syracuse, NY 13202 
PH. 800-444-3490, 315-474-3400 FAX 315-472-1732 


to start a backup if you have already closed 
the drive door when it prompts you to in- 
sert the first disk. A few weeks after we re- 
ceived the first release, Central Point sent 
to all its registered users a disk with im- 
proved versions of the backup and some 
other programs—an increasingly rare 
model of the way a responsible software 
vendor treats its customers. 


Perfect Backup 


Perfect Backup is a program that’s still un- 
steady on its feet. But when it learns to 
walk, it may teach the big kids some tricks 
and shortcuts they never knew before. 

Cybernetronics’ $159.95 program lets 
you interrupt a backup and resume it later 
for any reason. If someone trips over the 
power cord when your backup is almost 
complete, all you have to do is plug in the 
computer, start Perfect Backup, and 
choose the Resume Backup option. 
You’re prompted to insert the last complet- 
ed floppy disk, and the program takes it 
from there. 

As this may suggest, Perfect Backup 
keeps its directories only on the floppy 
disks, leaving no record of its activity on 
your hard disk. The problem with Cyber- 
netronics’ method is that no directory any- 
where contains a complete record of the 
files you’ve backed up. The backup disks 
use a proprietary format unreadable by 
DOS, so if you want to restore a single file, 
you have to insert all of the floppy disks in 
turn and let the program read each directo- 
ry individually. 

When you find the floppy with the file 
you need, you still have some more exas- 


BACKUP 


peration to deal with. Perfect Backup, 
amazingly, has no provision for selecting a 
single file to restore. You have to choose 
the option that prompts you before restor- 
ing any file and say no to every file on the 
floppy disk except the one you actually 
want. 

Perfect Backup is much speedier when 
putting the files on the floppy disks in the 
first place. The speeds of the different 
backup programs tested by PC Labs tend- 
ed to cluster at five or six ‘‘plateaus,’’ and 
Perfect Backup easily landed on the sec- 
ond fastest of these. 

The program performed much more 
slowly on restores, partly because of its 
flat-footedness in dealing with large files. 
When it encountered a large file that start- 
ed on disk 5, it first asked us to insert disk 
6, read that disk for a moment or two, then 
asked us to insert disk 5 again before it ac- 
tually started restoring the file. After it fin- 
ished with 5, it asked for 6 and continued 
the backup process. 

Perfect Backup was one of the few pro- 
grams that wasn’t seriously flustered by 
deliberate errors. When I opened a drive 
door in the middle of a backup, it assumed 
something was wrong with the disk and 
tried to format it, but continued correctly 
when I closed the door. When I fed it a 
badly defective disk, it simply returned to 
the main menu with an error message, and 
I was able to continue the backup with an 
undamaged disk. 

Among the options offered by Perfect 
Backup are a choice among a half-dozen 
disk formats, slow and fast operations to 
ensure hardware compatibility, and op- 
tions to select files with hidden, system, 
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Perfect Backup, 
Version2.21. 
Cypernetronics Inc., 15 
Deer Ct., Sacramento, 
CA 95823; (916) 428- 
2100. 

List Price: $159.95 
Requires: 320K RAM, 
hard disk, DOS 3. Oor . 
later. 
In Short: Perfect Backup is a fast mouse-driven 
program that allows you to resume an interrupted 
backup effortlessly. Its restores, however, are too 
awkward for ordinary use, and its options are 
generally limited. 
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and read-only attributes. The program can 
also be told to back up the hard disk’s vol- 
ume label. The manual mentions an option 
to back up to a tape drive, but that option 
didn’t turn up on the menu. 

You can use either a mouse or a key- 
board to control Perfect Backup, but the 
interface proves to be awkward with both. 
The cursor keys don’t always behave the 
way the manual indicates that they will, 
and unfortunately there are no keyboard 
shortcuts that bypass the screen. When us- 
ing the mouse, you have to remember to 
use the right button to select an item and 
the left button to return to the previous 
menu. Command-line parameters can take 
care of the options when you run the pro- 
gram from a batch file. 

When you start a backup, the first 
prompt you get tells you to remove Disk 
000 from the drive. This is a puzzling mes- 
sage, because you never inserted such a 
disk in the drive. But if the first disk you 
want to use is in the drive already, remove 
it and insert it again. The program will now 
accept it as Disk 001, which is the one it al- 
ways wants to use as the first disk in the 
backup. 

The manual tells you to install Perfect 
Backup by copying its files to a directory 
on your hard disk, but it then doesn’t tell 
you which of the two programs in the di- 
rectory to run. Whatever you do, don’t 
choose the one called PBINSTAL on the 
theory that it configures the backup pro- 
gram itself. If you run the PBINSTAL pro- 
gram from the hard disk instead of from 
the floppy disk, you’ll destroy the copy of 
the backup program that resides in the 
same directory. 


Now it's possible to do just about anything you can 


think of, faster than you can think. 


Introducing the COMPAQ DESKPRO 386/33 
Personal Computer. Never before has so much 


performance, expand- 


CPU-intensive applications over 25-MHz 386 
cache-based PC's. 
Or said another way, nothing will slow you 
down. No matter what you want to do. 
You can expand 


ability and storage the 2 MB of standard 

been put into one | | \ | | RODUCING RAM up to 16 MB 

desktop PC. And using the high-speed 

never before has one 32-bit slot. That leaves 

PC been capable of THE MEP up to six industry- 

so much. standard slots free 
Inside its new 


system unit, you'll 
find that our engineers 


have redesigned just about every component to 
deliver a minicomputer level of power with 


unmatched PC flexibility. 


So you can use it as. a stand-alone 
PC, putting its power to 
» work on the most 


DESKPRO 386/33 32" 


demands of 
the application you're using. 
If your job is particularly 
demanding, you can use up to 
five high-performance inter- 
nal storage devices to hold up 
to 1.3 gigabytes of data. And 


demanding CAD/CAE, if that's not enough, bring 
financial analysis, total system Built-in 
interfaces 
atabase stor ape to 2.6 make it easy to connect pointing 
devices, printers, plotters or 
management gigabytes with other peripherals without using 
and other the optional an expansion slot. 
ip personal COMPAQ Fixed Disk Expansion Unit. 
A totalof > a 
a oe soneiot productivity There's more. You can run MS-DOS” 
See eee “app licarioms: MS’ OS/2, Microsoft® Windows/386 
to your needs by expanding 
memory and choosing from Or you and the XENIX® and UNIX® operating 
thousands of industry- 
standard expansion boards. | Can spread systems. Access memory over 640K 


the power around, using the COMPAQ 
DESKPRO 386/33 as the driving force 
for a network or multiuser system. 

At the heart of the system is the 
Intel 386™ microprocessor. Running at 
a blazing 33 MHz, it works in concert 
with a series of technological advance- 
ments. Like a 33-MHz cache memory 
controller with 64K of high-speed 
static RAM. Interleaved memory archi- 
tecture. And the exclusive COMPAO 


Flexible Advanced Systems Architecture. 
This high-performance combination 
delivers a 35% performance improvement in 


under DOS with the COMPAQ 
Expanded Memory Manager that sup- 
ports Lotus/Intel°/Microsoft (LIM) 4.0. 
And speed through calculations with 
33-MHz Intel 387™ and Weitek 3167 
coprocessor options. 

All the new advancements engi- 
neered into the COMPAQ DESKPRO 
386/33 deliver an unmatched level of 
power, expandability and storage. 

To do anything you want. 
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High-speed VGA graphics 
are built in. And for greater 
graphics capabilities, add the 
optional COMPAQ Advanced 
Graphics 1024 Board. 


It simply works better’ 


IN 386 PERSONAL COMPUTING, 
YOU'RE LOOKING AT 
THE MOST WANTED LIST. 


In 1986, Compag introduced the world to personal 
computers based on the 386 microprocessor. 

Since then, we've made it possible for every 
level of user to work with this powerful technol- 
ogy. In fact, more people work with COMPAQ 
386-based PC's than any other 386's worldwide. 

Today, Compag offers the broadest line of 
these high-performance personal computers. 
Each delivers significant technological advance- 
ments developed by Compaq engineers. Each 
delivers optimum performance for the needs of 
different users. And each is built to the highest 
standards for compatibility and reliability. 

For power-hungry users who want 386 


performance to go, the COMPAQ PORTABLE 386 
Personal Computer does things normally reserved 


for a desktop 386 PC. Without compromise. 
For people considering 286 desktops, the 
COMPAQ DESKPRO 386s Personal Computer is 


an affordable way to move up to 386 performance. 


And if you have a 286 that you've outgrown, the 
COMPAQ DESKPRO 386/20e Personal Computer 


is an easy step up to the power and capabilities of a 
20-MHz 386 machine. 

For the increasing needs of today’s 386 users, 
the COMPAO DESKPRO 386/25 Personal Com- 
puter offers advanced performance. And for those 
who desire the most power and expandability 
available in a desktop PC, the COMPAO 
DESKPRO 386/33 stands alone. 

For a free brochure on COMPAQ 386-based 
personal computers and the location of your 
nearest Authorized COMPAQ Computer Dealer, 
call 1-800-231-0900, Operator 93. In Canada, 
1-800-263-5868, Operator 93. 

COMPAQ? COMPAQ DESKPRO 386s? COMPAQ PORTABLE 386°, 

It simply works better,® Registered U.S. Patent and Trademark Office. 
Intel? Intel 386 and Intel 387 are trademarks of Intel Corporation. 
Microsoft? MS? XENIX® and MS-DOS’ are trademarks of Microsoft 
Corporation. MS* Windows/386 and MS° OS/2 are products of 
Microsoft Corporation. UNIX® is a registered trademark of AT&T.* 
*Registered U.S. Patent and Trademark Office. Product names 
mentioned herein may be trademarks and/or registered trademarks 


of other companies. COMPAQ DESKPRO 386/25 graphics ©1988 
Accent Software, Inc. ©1989 Compaq Computer Corporation. All 


rights reserved. Printed in the U.S.A. 
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Point-and-Shoot 
PC -FullBak 


Depending on how quickly you speak, it 
can take longer to say the name of West- 
lake Data Corp.’s $129.95 backup pro- 
gram than it does to use it. 

As soon as you press a couple of keys, 
Point-and-Shoot PC-FullBak rushes from 
the gate, backing up files as if there’s no 
tomorrow. Any disk that happens to be in 
your floppy disk drive immediately gets 
overwritten with data—even a disk that 
you’ve mistakenly inserted from another 
backup set. Before you catch your breath, 
the program is prompting you for a second 
disk, and in no time at all your backup is 
finished. If your reflexes are razor-sharp 
and you don’t waste time staring at the 
well-designed screen, you may be able to 
label the disks as quickly as the program 
uses them. 

Point-and-Shoot PC-FullBak was 
among the fastest backup programs, but 
only when fed disks that it had already for- 
matted to its own specification—which 
means that DOS can’t read them. When 
the program encounters a disk that it hasn’t 
formatted, it does so without asking per- 
mission, and there’s no option that forces it 
to ask you. But the program handles errors 
with total aplomb. When we gave it a dam- 
aged disk, it calmly marked off the bad 
sectors and proceeded to use the rest of the 
disk without difficulty. Few other pro- 
grams displayed such savoir faire. 

The current version of Point-and-Shoot 
PC-FullBak evolved from a leaner version 
called PC-FullBak, which is still bundled 
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with hard disks sold by CompuAdd Corp. 
but cannot be bought separately. The cur- 
rent program comes in two flavors, both 
included on the same disk. A program 
called FBEZ offers only a few basic op- 
tions on its one menu: back up all files or 
new files, compare backup and source, 
and restore. For most archival backups, 
these are all the choices you need, and if 
you have more than one hard disk parti- 
tion, the menu conveniently lets you work 
your way from the first to the last. A fur- 
ther option to back up a preset file list only 
functions after you’ve used the more elab- 
orate program called Fullbak. FBEZ is in 
fact a front end that lets you select simple 
options that are put into effect by the real 
backup program, Fullbak. 

Fullbak, which uses Lotus-style 
menus, lets you back up groups of files or 
directories and create file lists for later use 
via Fullbak or FBEZ. It also sets defaults, 
including one that lets you use disks be- 
yond their specified capacities. One menu 
option lets you save a few milliseconds by 
dispensing with the advance estimate of 
the number of disks needed for a backup. 
Some options, including one to back up all 
files created after a certain date, aren’t on 
the menus at all but must be specified as 
command-line parameters when running 
the program. The directory screen displays 
only normal and read-only DOS files, not 
hidden or system files. If you want to back 
these up, you need to choose the option to 
back up the entire disk. The DOS system 
files are never backed up, no matter which 
option you choose. 

When you point and shoot on the direc- 
tory screen in Point-and-Shoot PC-Full- 
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Point-and-Shoot PC- cas 
FullBak, Version 3.02 Soar 
Westlake Data Corp., . 
P.O. Box 1711, Austin, 
TX 78767; (512) 328- 
1041. 

List Price: $129.95 
Requires: 384K RAM, 
hard disk, DOS 2.0 or 
later. 

In Short: Point-and-Shoot PC-FullBak is one of 
the absolute speed champions among backup 
programs when it comes to backups to 
preformatted disks, and its menus and options 
are fast and easy to navigate. It also offers 
excellent error correction. 
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Bak, you probably will want to use more 
options than the menu tells you about. By 
reading the menu, you learn that you use 
the Spacebar to select a directory or file to 
back up. But only the manual reminds you 
to use the Ins key to see all of the files ina 
directory, or the / key to select only the 
files in a directory and not its subdirectory, 
or the * key to select all files with the same 
extension as the one under the highlight. 
Don’t press F1 for a reminder, because 
there’s no help to be found under that or 
any other key. | 

When you use Fullbak, you can force 
the program to append the new or incre- 
mental backup to the space left over on the 
last disk of a previous backup. This feature 
can save acres of disk space on 1.2MB and 
1.44MB disks and is uncommon among 
programs that use proprietary formats. Be- 
cause of that proprietary format, you can 
back up only to floppy disk drives. You 
can’t use an external floppy disk drive 
whose letter is higher than the letter of your 
hard disk, because with those devices 
DOS doesn’t allow the direct control of the 
hardware that makes proprietary format- 
ting possible. 

Point-and-Shoot PC-FullBak main- 
tains an extensive log file that it uses for se- 
lective restores or for selective verification 
of individual files on backup disks. When 
you want to restore a file, a window on- 
screen lets you scan through a complete list 
of all your backups, which are identified 
by date and time. You mark the file and 
backup date you need, and the program 
tells you which disk to insert for the re- 
store. 
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QuikSave 


The name of this program applies both to 
its backup procedures and its style. Micro 
Interfaces Corp.’s $99 QuikSave doesn’t 
make you waste time or keystrokes. Al- 
most at the instant you enter QUIKSAVE 
at the DOS prompt, a menu screen dis- 
plays your current default options, and all 
you have to do is press Enter to start back- 
ing up. You don’t get any warnings or 
prompts, even when you insert a disk from 
a previous QuikSave backup—although 
the program recognizes earlier disks from 
the same backup. QuikSave roars through 
a backup or restore at close to the top speed 
available today, but if you get impatient 
anyway and decide to interrupt the backup, 
just press the Esc key. The program 
doesn’t pause to ask whether you really 
want to leave but instantly drops you back 
into DOS without further ado. 

As long as you don’t make mistakes 
like inserting the wrong disk or touching 
Esc at the wrong time, QuikSave won’t 
make mistakes either. Give it a bad disk in 
the middle of a backup and it doesn’t col- 
lapse the way some of its rivals do. It re- 
jects the disk with a beep of disgust, asks 
you to insert another, and proceeds with- 
out further incident. The only situation that 
confuses it badly is a shortage of memory 
in your system. If for some reason you try 
to back up with memory reduced by a large 
TSR or some other circumstance, the pro- 
gram flings garbage onto your screen and 
beeps loudly, but it finally exits to DOS 
without locking up. 

With better-designed screens and better 
user conveniences, QuikSave would be 
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one of the world’s backup champions. 
When you want to mark files or directories 
to include or exclude when backing up, 
you have to type in their names by hand. 
There’s no directory listing to help you 
mark them or remember what they are. Al- 
though the menu conventions in the pro- 
gram are generally consistent, they’re also 
somewhat arbitrary. The Enter key often 
takes you to the next menu, never to the 
next line. Sometimes you can overwrite an 
entry, sometimes you have to press Enter 
as a toggle. One thing you can be sure of is 
that Esc will get you out of wherever you 
are—fast. 

The main menu has room to display a 
group of separate backup configurations, 
so that files associated with different tasks 
or different users can be backed up sepa- 
rately. Each configuration has its own set 
of include and exclude files, and each has 
its own setting for the number of days rec- 
ommended between backups. Best of all, 
each configuration can include files and di- 
rectories on two or more hard disks. 

If you let QuikSave modify your AU- 
TOEXEC file to install a file that keeps 
track of backups, your screen will be filled 
with an enormous warning whenever you 
boot after letting one of those recommend- 
ed intervals go by. A couple of keystrokes 
take you to a list of files that need backing 
up or directly to the main backup program. 
You can exit without backing up, but 
you'll be blasted by that same warning the 
next time you turn on the machine. 

You can only restore or verify Quik- 
Save disks using programs that come with 
QuikSave itself. The backup disks use a 
proprietary format unreadable by DOS, 
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QuikSave, Version 2.41 — 
Micro Interfaces Corp., 
18590 NW 67th Ave., _ 
#200, Miami, FL 33015; 
(800) 888-8086, (305) 
823-8088. | 

List Price: $99; 
discounts for multiple 
purchases are 

available. a ; 
Requires: 256K RAM, DOS 2.0 or later. 

In Short: QuikSave’s ultra-high-speed no- 
nonsense backups cause no delays at all, 

although the sometimes-confusing interface can _ 
be a barrier to quick action. An automatic — 
scheduling program presents a full-screen 

warning when backups are overdue. 
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but a catalog on the hard disk preserves a 
record of your backups, complete with the 
number of the disk containing each file. A 
search function lets you enter a file specifi- 
cation and lets the program search for all 
occurrences of the specification in the 
backup catalog. Unfortunately, you can’t 
mark files in this catalog and let the pro- 
gram retrieve them for you. Instead, you 
switch to another part of the program, in- 
sert the backup floppy disk, and let the pro- 
gram read a directory from the floppy disk 
itself. Here you can tag the files to be re- 
stored and let the program go to work. 
These directory screens, like other 
menus in the program, are more awkward 
than they need to be. In the screen that 
shows the catalog on the hard disk, PgDn 
and PgUp move from floppy disk to floppy 
disk, but the Home and End keys merely 
beep when pressed. In the screen that dis- 
plays the directory from the floppy disk, 
Home and End are used to mark files for 
restores, while the PgUp and PgDn keys 
take over the job of beeping exclusively. In 
both screens, you can use the Arrow keys 
for a slow but silent journey through the 
lists of files. If you choose a total restore, 
you don’t have to bother with any of this. 
You can tell QuikSave to prompt you 
before overwriting files during a restore, 
and you can specify exactly which circum- 
stances call for prompting and which 
should be avoided altogether. You can tell 
the program exactly what to do when it en- 
counters hidden or read-only files—or 
files dated later than your most recent 
backup. QuikSave knows that you’re in a 
hurry to get your files onto your backup 
disks but that you may want to pause for 
reflection before putting them back. 
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TakeT'wo Manager 


Give this program some vitamins and a 
new suit of clothes and you’ll have some- 
thing really impressive. United Software 
Security’s $139 combination backup utili- 
ty and file manager is slow and sober, and 
it can make itself welcome in the office 
through its ability to schedule full backups 
at regular intervals while performing par- 
tial backups at other times. It comes with a 
separate file manager and undelete pro- 
gram that can be installed in memory and 
popped up over applications. Yet com- 
pared with more-up-to-date programs, 
TakeTwo Manager is burdened with an 
awkward interface, baffling menus, slow 
speed, and error-detection techniques that 
spring into action only when it’s too late to 
rescue lost data. 

When you install TakeTwo Manager, it 
sets up a directory for itself and a separate 
directory for its history files, then immedi- 
ately asks if you want to back up your disk. 
If you do, the program jumps to a menu 
that quickly displays a summary of the 
backup and prompts you to insert a disk la- 
beled with one of the printed labels provid- 
ed in the package. 

If the disk isn’t formatted, the program 
first asks you whether you want to format 
it, then invokes DOS’s FORMAT, which 
tells you to insert the disk that you’ve al- 
ready inserted. When FORMAT is fin- 
ished, it asks you if you want to format an- 
other disk, and if you say no, you are 
brought back to the TakeTwo menu, where 
you must press Enter one more time before 
the backup will proceed. 

You may find all this excess prompting 
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tolerable when you discover that TakeTwo 
Manager compensates for it with a feature 
that automatically resumes an interrupted 
backup. It doesn’t matter if you voluntarily 
escape out of a backup via the menus or if 
the power company abruptly pulls the 
plug. The next time you run the program, 
it starts by prompting you to continue the 
backup where it left off. Because TakeTwo 
Manager is one of the slower backup pro- 
grams, this is a feature you may have to 
use often. 

By default, TakeTwo Manager backs 
up all your files during a full backup and 
any modified files during a modified back- 
up. You can choose either variety of back- 
up at any time, but you should probably 
pick a third, ‘‘automatic’’ option and let 
the program decide for itself which type of 
backup to perform. The program arrives at 
its decision based on its settings for the reg- 
ular interval between full backups, the 
number of files changed since the last 
backup, and the number of floppy disks al- 
located to a backup ‘‘pool’’ that is continu- 
ously recycled. Default settings are built in 
but can be changed via a moderately con- 
fusing menu. 

You can complicate matters further by 
using an optional backup recycling system 
that lets you divide your files into different 
classes. ““Once-only’’ files are backed up 
once to a lettered series of disks and are 
never backed up again—not even during a 
full backup unless they are altered . “‘Reg- 
ular’’ files are files that are regularly 
backed up to numbered disks. These are 
always backed up during a full backup, but 
whether or not they go into a ‘“‘modified’’ 
backup depends on which of two subcate- 
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TakeTwo Manager, 
Version 2.10 
United Software 
Security Inc., 8133 
Leesburg Pike, Vienna, 
VA 22182; (800) 892- 
0007, (703) 556-0007. 
ListPrice:$1389 + 
Requires: 256K RAM, 
DOS 2.1 or later. 
In Short: Take Two Manager has useful backup 
scheduling and easy restores, but it also has an 
_ awkward interface, limited speed, and weak 
error-detection functions. 
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gories you place them in. You can mark 
them to be backed up as soon as they are al- 
tered or only after a specified interval of 1 
to 60 days. You will find that it’s a lot easi- 
er to use this system than it is to figure it 
out from the information scattered around 
the manual. 

TakeTwo Manager’s backup disks con- 
tain DOS-readable copies of your files, but 
they are kept in directories whose names 
have no relation to the directories on your 
hard disk. If you don’t have a copy of 
TakeTwo Manager at hand to rebuild your 
disk automatically from the floppy disks, 
you can still recover your files by using or- 
dinary DOS commands, but you’ll have to 
reconstruct the original directory structure 
from memory. 

TakeTwo Manager uses well-designed 
backup catalogs for menu-driven restores. 
When you want to retrieve a file from the 
backup disks, a screen displays a list of ev- 
erything you’ve backed up, complete with 
the date. You just press a function key to 
mark the file, press another function key to 
start the restore, and a prompt tells you 
which disk to insert in the drive. Unless 
you’ve changed the configuration, you’ll 
be prompted before overwriting anything 
on your hard disk. 

PC Labs got an unpleasant surprise 
when we slipped a deliberately defective 
disk to TakeTwo Manager during a back- 
up. The program unhesitatingly wrote our 
files to the bad sectors on the disk. Only 
when we tried to restore the files did 
TakeTwo Manager notice that they 
weren’t on the backup disks. You can 
avoid most problems like this by using an 
option that turns on DOS’s rather weak 
VERIFY function when backing up, but 
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Who says fine art is out of reach? 
The HP PaintJet color printer pro- 
duces brilliant color for a price any 
business can afford. 


So now there's no limit to what 
you can create 


¢ 
ten 


att 


me 


Was 


fa 


with your business communica- 
tions. Surprise your audience with 
thousands of colors. Beamed up 
on an overhead. Or tucked neatly 
into a report. Persuading people 
up to 85% more effectively than 
black and white. 


The PaintJet works with all your 
favorite graphics, presentation, 
spreadsheet and word processing 
software. Just hook it up to your 
IBM-compatible or Macintosh 
computer and start painting. 


The HP 
PaintJet. — 


For only $1395 (add $125 for the 
Macintosh interface). 


Call 1-800-752-0900 Ext. 711K 
for your nearest authorized HP 
dealer and a free sample output. 
The HP PaintJet. It’s what artists 
are starving for. 


There is a better way. 


G 


HEWLETT 
PACKARD 


*Suggested U.S. list price. Business graphics created using Microsoft® Excel, which is a U.S. registered trademark of Microsoft Corp. ©1989 Hewlett-Packard Company PE12916 
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When investing in Accounting Software, 
its wise to seek a second opinion. 


Or two for that matter. Especially when 
they’re from two respected sources of 
product evaluation. 


“Comprehensive and well 
designed, Macola Accounting 
_ Software is at the top of — 


its class.’’ 
— PC Magazine 


No matter the size, growth remains a 
‘common denominator among today’s 
companies. Investing in Macola Software 
is the choice for companies that plan to 
grow... but don’t want to outgrow their 
accounting software. Here's why: 


Flexible and Feature Rich. Macola’s 
system is modular so you can add more 
capabilities as your needs grow. Choose 
from 17 integrated packages, including 
General Ledger, Accounts Receivable, 
Accounts Payable, Payroll, Assets/ 
Depreciation, Inventory Management, 
Customer Order Processing, Purchase 
Order and Bill of Material. Plus, there’s 
a fully integrated manufacturing sys- 
tem, and a Report Writer for customizing 
reports. 


Micro Focus is a registered trademark of Micro Focus Corp. 
Reprint from PC Magazine, ©1987, Ziff Communications Co. 
LAN Magazine is a publication of Telcom Library, Inc. 

Macola is a registered trademark of Macola, Inc. 
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ue Management Resoeine For 
~ Informed Decisions. Managers need 


“Macola. . . is well suited to 
many different businesses with 
varying levels of accounting 


complexity... offering a mix — 
_ of features and flexibility not 
seen in n most systems.’ fe 

Be 2 ‘both stand-alone and 
rr network versions.’ — 


better information on their departments 
to improve efficiency. Unique reporting 
capabilities are built-in to Macola, with a 
host of customizing options to meet your 
specific requirements. 


‘Macola's technical support, 
documentation, and cus- 


tomization assistance meets 4 


the high standards setby —_¢ 


{ 
the software’ E 


=e Magazine < 


The Best Multi-User Compatibility. 
No other software can match Macola’s 

18 years of experience in mini and micro 
Local Area Network (LAN) environments. 


. “Macola is the best LAN-based é 
accounting product.’ f 


— LAN Magazine 


gain 


—PC Magazine | 


ee 


The renee . Ma 


Speed and Data Integrity. Macola is 
the only high-end accounting software 
written in Micro Focus COBOL... for 
maximum speed and data integrity. 
Source code is available. 


a The package: 1S fast ir in 


oe LAN (Magazine 


investment. All major accounting firm's 
recommend the software. But PC Maga- 
zine said it best when they gave Macola 
their last Editor’s Choice designation for 
accounting software. “Managers of grow- 
ing businesses. ..can be confident that 
their companies will not outgrow the 
software.’ 


If Macola sounds like the kind of account- 
ing software you want working for your 
company, call us today toll-free for more 
information and a personal demonstration. 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


pvi/ac/o/t sf 


SOF 2a 2 RE 
333 E. Center St. 

PO. Box 485 

Marion, Ohio 43301-0485 

614/382-5999 


Accounting Software 
You ll Never Outgrow. 


_ SOFTWARE — 


BACKUP _ 


EDITOR'S CHOICE 


® Fastback Plus 
@ Intelligent Backup 


Backup programs now perform 
wonders that were barely imaginable 
when IBM and Microsoft introduced 
backups to the PC with the XT and 
DOS 2.0. 

Fastback Plus ($189) formats 
floppy disks and backs up files with 
breathtaking speed to anything 
writable that uses a drive letter. Its 
range of options covers every 
conceivable backup strategy, and its 
macros let you run the most- 
complicated backups with a few 
keystrokes. Its clean, elegant 
interface makes it a pleasure to use, 
and it shrugs off disk errors with 
admirable ease. In offices, the 
advanced macro language can be 
used to create menus and messages 
that prompt unsophisticated users 
through this most sophisticated of 
backup programs. 

Intelligent Backup ($149.95) 
emphasizes a completely different 
way of preserving data. Instead of 
accumulating and sometimes reusing 
backup disks, as you would with 
Fastback Plus, Intelligent Backup 
automatically creates a ‘‘pool’’ of 
disks that it recycles when necessary 
in order to maintain up-to-date 
backups that can be restored quickly. 
This isn’t one of the fastest backup 
programs, but in many situations it 
can be the easiest to use. Every 
backup program should be able to 
restore individual files in seconds 
after you enter the filename asa — 
command-line parameter. But 
Intelligent Backup is the only 
program that can. 


the manual warns that this will slow your 
backups by 40 percent. 

Because TakeTwo Manager’s backups 
are slow even with VERIFY switched off, 
you may want to think hard about your pri- 
orities before deciding which setting to 
choose. Ps 


Edward Mendelson is a contributing edi- 
tor of PC Magazine. 
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Sni avonites with 
gape srry eate. 


DIRECT ACCESS. The leading menu system for 
hard disk management. 


IRECT ACCESS is to 6a) DIRECT ACCESS tops all the 

your software what a ) fo. A> _ national best seller charts—it's 

jukebox is to records. Both are f° figs a the ultimate menu system for 

fun and easy to use. Simply fo fe M9) 1 hard disk management. There's 

choose a title from an organized FP 2==?===—==3:) 4 no easier, faster or more or- 

listing, push a button and play py pes ep) §=ganized way to play your 
your selection. Chae software. 

| Also available, DIRECT NET, 

the single keystroke network 


DIRECT ACCESS lets youhop fey <a | Call for the 

over complicated DOS com- |i) (2p ipa 8 name of the 

mands, reduces errors, provides ##/eeosessoseeeeet so! dealer nearest 

complete usage tracking, and fL. | you. 

secures your data with pass- 

Radon Cee ee 1-800-242-6368 
CIRCLE 256 ON READER SERVICE CARD : 


1621 Westgate Road, Eau Claire, WI 54703, (715) 832-7575, FAX (715) 832-0700 


Manzana announces 
the indispensable y 
51/44" drive for the PS/ 2. 


When you asked for a reliable 514" floppy drive, 

we went to work. We built a subsystem that performs 
flawlessly, is easy to install and competitively priced. Backed 
by a solid warranty and great technical support, our drives 
have made their way into the 10 largest companies in Amer- 
ica. When you must have quality, specify Manzana. 


te yeees External host-powered 35° Floppy drives for your 
floppy drives which can be PCs, XTs & ATs. 

connected to PS/2 computers or com- External 1.44MB Drives: 
patibles such as the Epson Ie. Includes = Host-Powered Plus for AT--$374.95. 
all hardware & software for most High Density External for XT--$384.95. 
installations. Internal 1.44 MB Drives: 
Manzana/1.2 dual 1.2MB & 360K Internal Plus--$199.95. 
drive--$374.95. 3rd Internal Plus--$289.95. 
(Will work on your Model 30 also!) 3rd Internal Mux Card--$99.95. 


Manzana/360 360K drive--$344.95. High Density Controller Card--$94.95. 
Also new! Manzana/1.44, a 3.5" external 1.44MB drive for PS/2 Model 30. 


GO WITH 
MICRO D 


Manzana 
To Order: damn ieee 
Contact your dealer O. Box 

or call us directly at xa Goleta, CA 93118 


(805) 968-1387 Manzana Fax: 805/968-5449 
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The Dictionary Defines “ELEGANCE” as: 
“Beauty of Style...Scientific Precision’ 


A Totally New Lineup of Five 


80386-Class SuperMicro Computers 


Redefining the Standards For Power Computing! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


1.2 GIGABYTES OF SCREAMING- : 


FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 

AND CABINETRY LIKE 


YOU'VE NEVER SEEN BEFORE. 


SIMPLY... 


AHCE 


an 


Cw) 


TM 


pad 
PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING SOO 54 S- 19 95 


NORTHGATE COMPUTER SYSTEMS 
13895 Industrial Park Blvd., Suite 110 
Plymouth, Minnesota 55441 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate’s all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


© At the top of the line—the Elegance 
3000. It's housed in a deluxe floor- 
standing cabinet with space for 10—Yes 


-10—half-height storage devices, with a 


tinker-proof locking, full-length front door 
panel, 250-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

Just try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSI with 17MS 
speed to dual 600MB SCSI or ESDI drives 
for a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc. 


™ Inside lives the lightning! The 16 
megabyte capacity motherboard is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it’s not just a read 
cache as with most systems. Our 
engineers have added to a write-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system, Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include 16-Bit VGA displays, tape 
backups to 150MB, a huge range of hard 
drives, network software and hardware, 
laser printers...just call. 


Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family includes 
our PC Magazine, Editor's Choice 286/12 
and both 16 and 20MHz complete 
systems. Northgate’s entry level 386 
system is our 16MHz selling for just $2599. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff, Northgate is truly ‘The New 
Leader in State-OfThe-Art Power 
Computing.” 


Elegance Systems prices for 20MHz complete systems start at $3,399. 
For 25MHz systems, prices start at $3,999. 


HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 


NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m. Central 
Canadian Toll Free Order Hotline: 800-338-8383 


FINANCING: Use the Northgate “Big N” revolving credit card instead of tying up Visa or MC credit. Millions in financing available, easy 
to qualify. OR...Lease a Northgate with up to five-year terms. Ideal when cash flow is important. Phone for details. 


Northgate, Elegance, and OmniKey are trademarks of Northgate Computer Systems, Inc. All other products are trademarks or registered 


trademarks of their respective companies. 


Prices and specifications subject to change without notice. Northgate reserves the right to substitute components of equal or greater 


quality or performance. All items subject to availability. 


LAN’s Best Friend 


support the UPS monitoring functions of: 
§ Novell’s Advanced and SFT NetWare 2.1 
§ 3-Com’s 3S/400 server 


Banyan Vines 
* EDITOR’S CHOICE 9/15/86 
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Here’s the American Power Conversion Advantage 


Systems allow automatic, secure network shutdown during extended power outages. 


§ No supervisor intervention is required. 
‘\deal for file servers which are sometimes unattended or attended by untrained personnel. 


5 Complete power protection from blackouts, brownouts, sags, noise, and surges. 
i The largest selection of optional UPS interface kits in the industry, including kits for 3-Com, 
Novell (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 


(2350). 


A broad range of UPS products covers all networking requirements: 


110SE Miniature UPS for Macintosh SE or PLUS 

330XT  Lowcost UPS protection for network workstations 

450A. For Compaq 386, MAC II, and CAD workstations 

520ES* For NetWare, VINES, and 3-COM file servers 

800RT* For large file servers with multiple hard drives 
1200VX* For multiple PC’s or very long backup power duration 


“These models provide interface for use with optional interface kits. 
International models available. Inquire about our UPS applications handbook. 


American Power Conversion 


A EF” Gy 


350 Columbia Street § PO. Box 3723 f Peace Dale, RI 02883 # Tel (401) 789-5735 # Telex 362636 # FAX (401) 789-3710 


CIRCLE 281 ON READER SERVICE CARD 


ILLUSTRATION: JON WEIMAN 


CONNECTIVITY 


— Workgroup Solutions 


by Frank J. Derfler. Jr. and Paul Ferrill 


AT&T has a long history in the telephone busi- 
ness, so it’s no surprise that the company’s so- 
lution to PC networking is based on telephone 
(twisted-pair) wiring. At transmission speeds of 
10 megabits per second, the AT&T StarLAN 
10 system—including the new StarLAN hard- 
ware and StarGROUP software—links DOS- 
based PCs and integrates them into Unix-based 
networks. 

Flexible, reasonably priced, and easy to in- 
stall, StarLAN’s earlier versions showed that 
the system can perform with all the throughput 
required by PC-based networks, even at 1- 


AT&T’s new StarLAN 10 
and StarGROUP 

bolster the company’s 
position through 
conformity to 
standards, operational 
features, support, and 
integration with higher- 


level computers. 


Mbps rates. Today, StarLAN 10 and its accom- 
panying software form a complete system that, 
in the PC LAN Labs benchmark tests, ap- 
proaches the throughput of competing systems 
like Novell’s NetWare and 3Com’s 3+Open 
LAN Manager. 


POPULARITY OF UNIX 

As was the case with the telephone, the grow- 
ing popularity of the Unix operating system can 
mean only good news to AT&T. Unix, after all, 
has its roots within AT&T. About 20 years ago, 
the switches and control units AT&T used to 
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deliver long-distance telephone service 
and high-speed communications circuits 
were computerized. AT&T engineers and 
computer scientists working with these 
telephone switching systems determined 
that a program-development environment 
would make their efforts more productive. 
And so the Unix operating system was 
born. 

Initially, AT&T went to companies like 
Digital Equipment Corp. (DEC) for com- 
puter hardware; the Unix operating system 


PHOTOGRAPH: THOM O'CONNOR 


CONNECTIVITY | 


AT&T STARLAN 10 


was written for one of DEC’s early ma- 
chines, the PDP-7. The earliest work on 
Unix was done in 1969-1970, primarily by 
Dennis Ritchie and Ken Thompson of 
AT&T Bell Labs. The Unix system was 
completely rewritten in 1973 using the 
newly developed C programming lan- 
guage. 

Because of its legal monopoly on tele- 
phone systems in the U.S. at that time, 


Designed primarily to run Unix, the 20-MHz, 386-based AT&T 6386 WGS proves the ideal 
server for the company’s StarLAN 10 network, with its ability to handle AT&T's StarGROUP 
software (not shown) as a Unix application. The StarLAN 10 Network Hub Unit (NHU; inset) 
links the 6386 WGS and its Unix terminals with PCs running DOS-based client software that 
pass requests to the server. Installed in each PC and the 6386 WGS is a StarLAN 10 Network 
PC NAU adapter. In addition, one jack on the NHU allows connection to existing coaxial-based 
Ethernet networks; the other jacks accommodate twisted-pair wiring. 
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AT&T was prohibited by the FCC from 
selling computer products. So the compa- 
ny made the operating system available at 
no cost to colleges and universities. It was 
a wise decision, providing a strong techni- 
cal base for the system. The early exposure 
of entry-level computer scientists to Unix 
has certainly added to its growing market 
today. 


GETTING INTO THE ACT 

After the FCC Computer II and court-or- 
dered divestiture actions of the mid-1980s, 
AT&T was allowed to enter the computer 
retail business. But the company’s com- 
puter hardware sales operation got off to a 
slow start, particularly in the U.S. retail 
market. Many blame AT&T’s initial lack 
of retail success on in-house management 
turmoil; they also point to AT&T’s reli- 
ance on Olivetti-designed PCs that weren’t 
popular with American reviewers or users. 

You can still buy 4-year-old versions of 
AT&T Unix computers from resellers at 
bargain-basement prices. With the notable 
exception of a huge government contract, 
its current lines of 3B2 minicomputers 
have not been able to make a sizeable dent 
in the market currently owned by DEC, 
Data General, Hewlett-Packard, Wang, 
and IBM. 

This market resistance, however, could 
subside. AT&T’s new StarLAN and Star- 
GROUP offerings (StarGROUP is the 
name given to all nonhardware prod- 
ucts—the software can be bought on its 
own), combined with its Unix expertise, 
give the company a strong position in the 
emerging systems-integration market. 
AT&T offers the major things people buy- 
ing PC-based LANs and integrated com- 
puter systems want: conformity to stan- 
dards, operational features, support, and 
integration with higher-level computers. 


STARLAN AND STANDARDS 

AT&T is not alone in offering solutions 
based on twisted-pair wiring. Soon after 
the company developed the StarLAN con- 
cept, other companies announced similar 
twisted-pair products. For a complete re- 
view of high-speed twisted-pair LANs, see 
‘*Making Connections: Fast Performance 
over Telephone Wire’’ (PC Magazine, 
September 13, 1988). 

The name StarLAN refers to the net- 
work wiring and signaling architecture 
created by AT&T that uses CSMA (Carri- 
er-Sense Multiple Access) protocols over 
twisted-pair wire. The AT&T StarLAN 
system comes in two different flavors: 1 


Client workstation and 


SNA gateway over DOS 


AT&T STARLAN TOPOLOGY 


CONNECTIVITY 


AT&T STARLAN 10 


The AT&T StarLAN 10 has a hub-type 
topology that matches the wiring-closet 
and distribution-panel wiring archi- 
tecture used for teleohones—and 
utilizes the same unshielded twisted- 
pair wire found in modern telephone 
installations. The Network Hub Unit, 
usually located in the telephone wiring 
closet, is here linked to the AT&T 6386 
WGS computer, which runs the 
StarGROUP software as a Unix 
application. As a result, application 


StarGROUP client and 
server software over DOS 


To mainframe 


SNA gateway 
adapter 


StarLAN 


PC with StarGROUP client 
software over DOS 


StarLAN 
10 NAU 
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StarLAN 10 
Network Hub Unit 


StarLAN 
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programs running on networked PCs 
fitted with Network Access Units, or 
NAUs, can share files with Unix 
applications. In addition, a version of 
the StarGROUP server software for 
DOS lets a PC simultaneously act as a 
client to the 6886 WGS and as a local 
disk and file server. Other stations on 
the network can also function as SNA 
(Systems Network Architecture) or X.25 
gateways, as shown. 


Wall plate ‘\ 
» and jack - ae ) 


StarLAN 10 
NAU 


fi 
_- 6386 WGS 
“file server — 


RS-232 cables 


Terminals for Unix 


Shared printer(s) 


StarGROUP server — 
software over Unix 
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AT&T STARLAN 10 


: The PC LAN oe bane 
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~ commercial software. Each load station — 
operates at a rate many times that of a PC. 


in a typical heavy-use environment (such as 


a data-entry operation). We have designed 
these tests so that a single station 
represents five to ten times the load of a 
user performing an interactive task (such as 
updating records) on a typical network. 

The Network Throughput Under Load, 
Hard Disk Access Load, and Database 
Load benchmark tests each report the 
throughput recorded during the performance 
of a standardized task on the network. To - 


_ file. The recor 


a sequential read, ase en wie, aS 


random read, and a random write of a large 
1 sizes used in these activities _ 
systematically rotate among 16K, 4K, and 
512 bytes. Usually a 1MB file is used, but 
this size may be adjusted for unusually fast 
or slow networks. 

While the general test program is run, 
we load the network with specific programs 
for each of our three benchmark tests. The 
results shown represent the average 
throughput over a period of time sufficiently 
long to ensure consistency. 


NETWORK THROUGHPUT TESTS: COMPOSITE VIEW 


The Network Throughput Under Load test loads 
network cards, media, and access protocols but 
places a small load on the server. While the timed 
station transfers files, load stations read and write 
1-byte data files, creating a high volume of data 
packets and increased activity on the network. 


Relative Throughput _ 
(3+Open LAN Manager = 100) 


100 


yt PC MAGAZINE AUGUST 1989 


BEST 


744.7 563.7 


Throughput + 


BEST 


_Three stations — 


_ Throughput tT 


BEST 


CONNECTIVITY 
AT&T STARLAN 10 


_Zero stations Throughput /262 


“One station ‘Throughput /262 


card - sto qt! 


: The Hard Disk Access Load test heavily loads _ 
1 ted hard disk and cleiececiia. system. Each 


_Two stations Throughput + 


SOLUTIONS 


Bigger— 


Vfeature Deluxe™ lets your DOS system 
use hard disks it thought it couldn’t, all in one 
bootable piece—no artificial partitions! Span 
two drives into C: and boot from it, use MFM, 
RLL, ESDI, or SCSI. Interleave selection, 
physical format, security options included. 
DOS 3.1-3.3 $120 


DUB-14™ PCB takes a different approach to 
drive expansion, stretches your AT’s Drive 
Table to support the drive you choose—MFM, 
ESDI, RLL, up to 2048 cylinders! Comes with 
setup and low-level format routines, works 
with UNIX, XENIX, Pick, Novell, DOS. $95 


Faster— 


Vcache™ speeds disk operations, stores data 
in RAM so it’s there for you next time you need 
it—no waiting! Optional delayed sector write, 
lookahead buffer. Works with any type of 
memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. DOS 2 - 4. 

$59.95 


Vopt™ defragments disks for quicker access. 
Run it every day and keep your drive as fast 
as new! In a few seconds at boot time, Vopt ar- 
ranges all your files neatly in contiguous 
clusters so you won’t waste any time reading 
them back. Bundles timing and diagnostic 
utilities. DOS 2 - 4 $59.95 


Safer— 


Vlock™ protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even 
locks out Ctl-Break during boot! $135 


Easier— 


Vtools™ is a slick set of disk management 
tools for DOS and OS/2. Display directories in 
whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 


GOLDEN BOW SYSTEMS 
2870 5TH AVENUE 

SAN DIEGO, CA 92103 

(619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 


MC/VISA US shpg/hdlg $3 CA orders add 7% 


Vfeature, DUB-14, Veache, Vopt, Vlock, and Vtools are trademarks of Golden Bow Systems. 
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_ Because StarGROUP runs as a 
process under Unix, the file- = 
management software must pass 
requests to the Unix operating system 
for response. This process—and the 
fact that the Unix file system isn’t 
designed for fast response—results in 
a lower throughput rate than we 
obtained with Novell’s Advanced 
NetWare or with 3Com Corp.’s 
3+Open LAN Manager running on fast 
servers and using thin Ethernet. The | 
throughput for StarLAN 10 hardware 
and StarGROUP, however, remains 
better than 90 percent of the network 
systems we have tested in the past. 


In the Database Load test, all stations share a 4MB 
data file and its index file during reading, locking, 
and writing tasks while the timed station transfers 
files. This test reflects the record-locking support of 
the system and the way it handles a number of 
random, simultaneous accesses to a common file. 


Relative Throughput 
(3+Open LAN Manager = 100) 


100 
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As data file operations are being 
performed, our LAN benchmark tests - 
‘rotate among 16K, 4K, and 512-byte 


ved, but we ran tests on them for comparison 
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records, and we found that the StarLAN 
10 system particularly slows down on 
the smallest record size. On larger- 
record retrievals, it is as fast as the 
Novell and 3Com systems; this pace is. 
typical of the PC server programs we've 
seen that run over multiuser operating 
systems. 

AT&T's StarGROUP software was 
tested in a typical configuration using 
the AT&T 6886E WGS as a server. The 
other two systems used the IBM PS/2 
Model 80. 


100 


BEST 


One station _ Throughput + 


800.0 an 
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Two stations 
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Three stations 
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If you think all 
KH THERNETS 
are created equal... 


PC adapter 


— i ana ALAIN... 


G/Ethernet 16-bit 


AT adapter 
/Ethernet AT 
anuary 31, 1989. 
G/Ethernet Micro Channel adapter ; 
hree high performance Ethernet adapters Gateway also offers NetWare, as well as a full line 
for NetWare that strictly comply with the of Ethernet accessories. You get the complete 
IEEE 802.3 networking standard. So you Ethernet LAN solution from a single source. 
get both the highest performing LAN* = And best of all, when you choose Gateway’s 


and the Ethernet standard. 

Gateway’s G/Ethernet is available 
today in 8-bit PC, 16-bit AT, and Micro 
Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the " 
PS/2s, or compatibles, you can connect Call today to get your FREE copy of the 
them together with G/Ethernet adapters in G/Ethernet performance benchmark report. 
a oa to build the fastest Ethernet 1-800-367-6555 

G/Ethernet features special communications mae ee ee pay 
and queueing software to maximize your data j 


G/Ethernet, you get the product 
quality, reliability, and technical support 
that have made us one of the leading net- 
working companies, year in and year out. 


access. It also has four times the on-board memory Oateway 
compared to most other Ethernets. So heavy data = communications, inc. 
traffic, like spreadsheet or database applications | 


between PCs on the LAN, won’t slow you down. 2941 Alton Ave @ Irvine, CA 92714 


G/Ethernet is a trademark of Gateway Communications, Inc. All other trademarks are of their 
respective manufacturers. Copyright © 1988, Gateway Communications, Inc. All rights reserved. 


GIVE US HALF AN HOUR AND 


$399 AND WE'LL GUARANTEE 


YOU A FULL FEATURED NETWORK. 


THAT?’S ALL it takes to turn two IBM or 


compatible PC’s into a true network. Half an hour 
or less to install MainLan and $399 for MainLan’s 


COMPATIBLE LAN 


Because MainLan is NETBIOS 
compatible, you can run most of 


complete Starter Pack. the popular eur NETBIOS 
compatible applications programs 
And it hs wane to add without modifications. Supports 
1, 2 or more, it's just a file and record locking. 
matter of $199 for each saga See SCRE ph RY RET a 
additional computer. THRIFTY LAN 
An inexpensive way MainLan is easy on your pocket- 
to turn your fragmented, S= ae too. my unique apis 
| esign costs less to produce—an 
unsociable collection of The MainLan Starter Pack-everything , : 

. f ll you need to connect two computers, ae vie . Pave Youll also 
computers mto atu Vv including two network boards, soft- enjoy not aving to have an 
functioning network ware, documentation, and a 16.5’ expensive network server. 

- shielded cable with terminators. The 

sharing printers, making Extension Pack contains the network THE Fr ATURES 
files. data and hard disks board, and a 16.5' cable. Upto63  & 

- PC seanape conneciediayjaras. 7 ayia tag eee ee ee 
available toanyone who 000’ total CameseN eoreparee 

d h ae q, OMPUTER > > 4 Megabits per second transmission rate 
heeds them, Sivils you : Say ' He : > Needs as little as 50k RAM 
electronic mail and the LAUDABLE LAN ~ > Printer Sharing 

Dontt just take our word on it. > 90 days free support 


FRIENDLY LAN 


MainLan’s menu system lets 
you spend your time working 
instead of learning how to make 
it work. To transfer or manipu- 
late files, redirect printer out- 
put, or send E-mail, just press 
the appropriate key. You can be 


“PC WORLD” in England says 
“MainLan is a revolutionary 
way of operating in a multiple 
machine environment without 
having to make all of the usual 
sacrifices. It has the potential 
to be the low-cost networking 
standard of the future? The 
kind of features that earned 


a full-fledged member of the MainLan the PC MAGAZINE 
network while using as little as EDITOR’s AWARD at the 1988 
50k. All this at a transmission British Personal Computer 
rate of 4 Mbps. Awards. That’s MainLan. 


Please ship me MainLan’s full-featured LAN. I understand that I may return the Starter Pack 
anytime within 30 days, for a full refund (excludes shipping and handling if I am not completely 
satisfied. Limit of one starter pack per customer site, please. 

All sales outside of US. are final. 

Star terraced ncaa $39900 + $10 Shipping & Handling* 

Extension Pack............ $19900 + $10 Shipping & Handling* 

Payment may be by VISA, MasterCard, money orders, cashiers check, or C.O.Ds. Purchase Orders 
(hardcopies only) are accepted from Fortune 1000 companies, and educational, medical, military, 
and government installations. 

*Shipping via UPS Blue. Florida residents add 6% sales tax. 


IBM is a registered trademark of International Business Machines Corp. 


THE GUARANTEE 


It’s simple. Try MainLan at our 
special introductory offer of $399 
for the 2-PC Starter Pack and if it’s 
not what you want in a LAN, return 
it within 30 days and we'll return 
your money. 


US Sage, Inc. Department AJl 

2005 Tree Fork Lane, Suite 125 
Longwood, FL 32750 

(407) 331-4400 FAX (407) 331-4406 


MainLan 


LOCAL AREA NETWORK 


CALL TO ORDER 
800-999-6770 
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Mbps and 10 Mbps. The 1-Mbps system 
has been available for several years, and 
though our tests in the PC LAN Labs al- 
ways showed its speed to be enough for 
most PC applications, it never sold well. 
Neither AT&T’s marketing nor our testing 
could convince the people who buy net- 
works that 1 Mbps is a sufficiently fast 
transmission speed. 

AT&T’s new 10-Mbps StarLAN 10 
system conforms to the draft version of the 
10BaseT standard prepared by the IEEE 
(Institute of Electrical and Electronics En- 
gineers). The 10BaseT IEEE designation 
refers to a 10-MHz baseband network uti- 


a | 
| 
! 
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lizing twisted-pair wire; the standard de- 
scribes the types of signaling and kinds of 
connectors used and the configuration of 
the wiring system. 

The appeal of this distribution scheme 
is that most buildings already have a mod- 
ern telephone system in place. Most phone 
Systems have the two extra wire pairs 
needed by 10BaseT-conforming LAN 
hardware, so anyone with such a system is 
already wired for this type of network. The 
10BaseT standard, however, makes real 
economic sense only if the telephone wir- 


_ This table provides a look at how well AT&T’s StarGROUP stacks 
up against its competition from 3Com Corp. and Novell. The list of 
_ features was chosen to emphasize differences among the products. 


Advanced 
NetWare, 3+Open LAN 
StarGROUP  Version2.12 Manager 
AT&T Novell Inc. 3Com Corp. 
GENERAL INFORMATION 
List price $1,295 $2,695 $2,995 
(8 users) (100 users) (unlimited users) 
Peer-to-peer resource sharing ®@ O O 
Dedicated server required @ ®@ O 
SERVER SOFTWARE 
Operating system Unix Proprietary OS/2 
Minimum RAM required 7MB 640K 4MB 
Maximum number of cards bridged Z 4 4 
Accepts Token-Ring cards O @ S 
Accepts Ethernet cards @* © =) 
_ Accepts ARCnet cards @* @ @ 
WORKSTATION SOFTWARE 
Compatible with OS/2 workstations O @ @ 
RAM consumed by DOS workstation 24K—150K 15K—35K 105K-—197K 
NETWORK ADMINISTRATION 
Keeps historical error/status log © @ @ 
Accrues costs by resource O @ es) 
Suspends workstation on error © @ @ 
Reports bad packets and errors ® @ @ 
SECURITY 
Access contingent on group 6 @ @ 
membership 
Access contingent on password @ O 3) 
Access contingent on date andtime O ) O 
- PRINTER SHARING 
Print spool hunts for appropriate @ S @ 
| printer 
I @—Yes_ oO. No 


iS = * Siar@ROUP ae cards of this type from a limited anne of vendors. 
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ACT 2 ACCOUNTING 
WILL INCREASE YOUR 
NETwork PROFITS 


Professional MULTI- -USER 
accounting for PC-DOS and 


MS-DOS that has been field 
proven for over 7 years. 


Supports: Novell, Grapevine 
3 COM, STARLAN, Network-OS, 

LANtastic, IBM PC LAN, TOPS 
and Concurrent DOS . 


GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
ORDER ENTRY/INVOICING 
INVENTORY 
PAYROLL 


Only $299.00 per module 
or get all 6 modules at 
one time for only $999.50 
(plus $11.50 S&H) 


COMPARE AND SAVE 


Compare the features and 
benefits of ACT 2 with 
other multi-user accounting 
systems. You’ll be 
pleasantly surprised. 


GREATER POWER, FLEXIBILITY, 
SECURITY, INTEGRITY AND 
VALUE THAN OTHER MULTI-USER 
ACCOUNTING SYSTEMS COSTING 
THOUSANDS OF DOLLARS MORE. 


30 DAY MONEY BACK GUARANTEE (from 
date of invoice). Product must be 
returned in resaleable condition. 


15% restocking fee applicable on 
all products bought directly from 
COUGAR MOUNTAIN SOFTWARE. 


CALL 
1-800-344-2540 


UNIX V version also available, 
call for information. 


COUGAR MOUNTAIN SOFTWARE 
2609 Kootenai 
P.0. Box 6886 


, Boise, Idaho 83707 
copyrights - Novell, TOPS,.3 COM, 
STARLAN, Network-OS, LANtastic, IBM, 

Grapevine and Digital Research. 
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ing in your building is well documented, 
which is not often the case. If the wiring is 
such a mess that you will need a new in- 
stallation anyway, then the only advantage 
of a 10BaseT setup over a system like To- 
ken-Ring is the low cost of the wire itself. 

AT&T is a member of the IEEE com- 
mittee working on developing the final 
10BaseT technical specification (its Star- 
LAN products conform to the current draft 
standard), which ensures that its interests 
will be well represented. The 10BaseT 
draft specification is about to go to a letter 
ballot and could become an JEFE standard 
as early as December 1989. AT&T plans 
to update its hardware to ensure compati- 
bility with the standard in its final, ap- 
proved form. 


HARDWARE OFFERINGS 

AT&T’s latest hardware offerings include 
the AT&T 6386 WGS (Work Group Sys- 
tem). This machine is a little larger than an 
IBM PS/2 Model 80, uses a 20-MHz 
80386 processor, and has AT-style ex- 
pansion slots along with special slots for 
32-bit memory. The 6386 WGS lacks the 
rough edges, particularly in its interior lay- 
out and design, that were so evident in the 
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early AT&T products. Our test ma- 
chine—with 4MB of RAM and an 80MB 
hard disk—costs slightly over $8,200. 

AT&T designed the 6386 WGS to run 
the Unix operating system. As such, it is a 
full-blown multiuser/multitasking com- 
puter system capable of handling many ter- 
minals. But the 6386 WGS can act as the 
backbone server machine in a StarGROUP 
network of PCs, providing capabilities on 
a par with Novell, 3Com, and Banyan 
networking systems; this is an important 
point for PC system designers. 


CONNECTING THE COMPUTERS 

To cover all the types of computers that 
might attach to a StarLAN 10 LAN, 
AT&T developed a number of different 
network interface devices. For PS/2 ma- 
chines, a $495 MC100 NAU (Network 
Access Unit) is used with an AUI (Attach- 
ment Unit Interface) adapter. The $495 PC 
NAU is the primary interface for PC- and 
AT-type computers. The adapter for the 
PC AT bus is a circuit board with direct 
plug-in connections for the telephone 
wire. It doesn’t need the external trans- 


ceiver used on AT&T’s Micro Channel 
board or found in some versions of the 
competing 10-Mbps twisted-pair prod- 
ucts. Adapters for AT&T’s other comput- 
ers, including the 3B2 minicomputer line, 
are also available. 

StarLAN 10 features a hub-type topol- 
ogy that matches the wiring-closet and dis- 
tribution-panel architecture used for tele- 
phones. All network connections run 
directly from a node to a Network Hub 
Unit. The $1,895 unit provides 11 modu- 
lar jacks and 1 Ethernet transceiver port. 
The Ethernet transceiver port allows con- 
nections for existing coaxial-cable-based 
Ethernet networks. 

The Network Hub Unit performs other 
functions besides serving as a tie point for 
the client machines. It also provides ampli- 
fication and retiming of network signals 
before it retransmits them. This lets you 
have up to 328 feet of wire between the 
hub and each node. The hub has lights that 
indicate whether the network is operating 
correctly and whether it is properly con- 
nected to the nodes, so it is also a valuable 
troubleshooting tool. 

Other StarLAN 10 devices available 
from AT&T include an $895 fiber adapter 


Weve been in the 
networking business 
20 years,so you 
can hook up aPC 
inacouple of minutes 


that permits workstations to be up to 1 kilo- 
meter away from the hub; 1:10 and 10:10 
network bridges that allow you to add 
more networks to the system; and an inter- 
face to the AT&T ISN (Information Sys- 
tems Network)—a packet-switched sys- 
tem architecture for large installations. 


STARGROUP SOFTWARE 

AT&T wants to offer a comprehensive so- 
lution to any organization’s networking 
needs; this means allowing the integration 
of a variety of machine types and a multi- 
tude of communications media. AT&T ac- 
complishes this with its StarGROUP soft- 
ware for both Unix and MS-DOS systems. 

While Novell’s NetWare, Banyan’s 
VINES, and 3Com’s 3+Open LAN Man- 
ager network operating systems can use 
many different kinds of network interface 
cards, StarGROUP supports only AT&T’s 
network interface adapters and a few Eth- 
ernet adapters marketed by Ungermann- 
Bass and Interlan. StarGROUP does not 
support Token-Ring networks. 

The Unix-based server software, Star- 
GROUP Software LAN Server for Unix, 
runs on AT&T 3B2 and 6386 WGS ma- 
chines under the Unix operating system, as 
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well as on computers that have compatible 
versions of AT&T’s Unix V operating sys- 
tem, like IBM PS/2 and Compaq systems. 
The software and operating system require 
a minimum of 4MB of RAM. 

A Unix-based server has several advan- 
tages over a DOS-based server. For one 
thing, the Unix machine can provide giga- 
bytes of hard disk storage in large, contig- 
uous files. Second, modern Unix- and 
DOS-based applications can share data 
files in the Unix-based server. Finally, the 
ability to create Unix shell scripts gives 
system managers and developers flexibili- 
ty in controlling printers, gathering statisti- 
cal data, and performing other mainte- 
nance functions. 

On the average, Unix-based servers 
have much faster throughput than DOS- 
based servers like Lantastic, and Star- 
GROUP is no exception. But StarGROUP 
still runs as an application under Unix; the 
file management-software must pass re- 
quests to the Unix operating system for re- 
sponse. This, combined with the fact that 
the Unix file system isn’t tuned for fast re- 
sponse, means that the throughput is slow- 


er than that provided by products designed 
to service PC applications through propri- 
etary operating systems, such as NetWare. 

The Unix server program supports up to 
64 DOS clients simultaneously, with up to 
512 links to the server. In this mode, the 
Unix operating system is completely trans- 
parent to the DOS workstation user—the 
server looks like just another disk drive. 
While Novell can support 100 simulta- 
neous clients, this is not necessarily an ad- 
vantage—in most installations, several 
dozen active clients can keep a server’s 
hard disk drives and network interface 
connections very busy. 


MULTIUSER, MULTI-EXTRAS > 

Since the underlying Unix operating sys- 
tem has true multiuser/multitasking capa- 
bilities, many other features are included 
as part of the StarGROUP software pack- 
age. Services like printer spooling and 
user-to-user messaging are done through 
Unix utilities. Devices on client machines, 
like attached printers, can also be made 
available to the network, freeing you from 
the need to attach all the network printers 
to the file server. This capability allows a 
user in one department to print a report on 


Two minutes and 5 seconds to 
be exact. That’s all the time it takes 
after you install a networking card— 


something you have to do for any PC. 


Let Digital, the world’s leading 
computer networking company, put 


its experience to work for you. When 


you want to install, use, maintain or 
add on to a PC LAN, we make it fast 
and easy. And with our new family 
of PCLAN/Server™ 3100s and our 
networking software, we offer total 
PC integration. The kind of integra- 
tion that lets you share files, applica- 


dlilgliltjal! 


tions, mail and printers, and lets you 
access minicomputers and main- 
frames. Plus, you get all the security 
and service you’d expect from the 
networking leader. 

What are you waiting for? 
Contact your Authorized Digital 
Distributor now. Or call 1-800- 
842-5273 for more information by 


fax or mail. Digi tal 


has 
It 
now 


© Digital Equipment Corporation 1989. The Digital logo, Digital has 
it now and PCLAN/Server are trademarks of Digital Equipment 
Corporation. 


the most convenient printer. 

The administrator of the StarGROUP 
system controls the software from any 
DOS PC on the network or from any termi- 
nal communicating with the Unix side of 
the computer. Since any PC can log on 
through the network as a Unix terminal, 
it’s simple for the administrator to enter the 
StarGROUP configuration program. Star- 
GROUP (both the Unix and DOS ver- 
sions) includes a software package called 
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Menus that you can load as an interface 
both for the administrator and for users. 


Menus helps the administrator manage 


user capabilities, file access, and printer 
functions. 

You must spend a little more time con- 
figuring AT&T’s Menus than you have to 
with similar products from Novell and 
Banyan, which automatically read factors 
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Most small businesses just don’t 
know how they’re doing. And their 
"bargain basement” throw-away 
accounting software seems to be 
more of a problem than a solution. 
Fortunately for you, now there’s 
PROFITWISE. 


You see, with PROFITWISE, you 
no longer need to compromise 
between power, performance, and 
price. You'll quickly produce 
reports, print checks, view 
customer activity, and reveal cash 
requirements. Imagine, knowing 
exactly how your business is 
doing - every day! 


PROFIT WISE is a powerful new 
relative of the best-selling, top- 
rated accounting software 
(Solomon Ill), that thousands of 
larger firms rely on - every day. 
After all, a small business like 
yours needs every advantage it 
can get. So why trust your 
accounting to anything less than 
PROFITWI/SE? 


Start with our PROFITWISE 
Accounting 8-Pack. It features 
eight highly integrated, powerful 
functions, including our General 
Ledger, which has the enviable 
reputation of being “‘without peer 
within its class.’ Simply put, 
PROFIT W/SE gives you more powerful 
business accounting - at a price 
that’ll surprise you, only $229! 


Need even more power? Our 
optional Inventory & Job Costing 
and easy-to-use Report & Graph 
Designer™ modules extend the 
power of your PROFITWISE 
system. You'll be creating custom 
reports, or exporting to dBase™ or 
Lotus 1-2-3® in minutes. 


Hardware Requirements: All IBM PC,XT, 
AT, PS/2 Compag, and 100/ compatibles, PC/MS- 
DOS 3.1 or higher, 640 K RAM, 10 MB hard disk 
space free, and a printer capable of printing 132 
columns (normal or condensed). 


And don't worry about obsolete 
accounting software. As your 
business grows, you can easily 
upgrade to our Solomon Ill system. 
Best of all, your investment in data 
and learning are both preserved. 


So what do the experts say? 
‘“‘PROFITWISE provides a comprehensive 
solution...that small businesses could 
previously wish for.”’ 

Quantum PC Report 


The PROFITWISE Accounting 
8-Pack includes General 
Ledger, Accounts Receivable, 
Accounts Payable, Payroll, 
Invoicing, Fixed Assets, 
Address & Mailing List, and 
System Manager for $229. 


Optional add-on modules: 
Inventory & Job Costing $229 
Report & Graph Designer™$229 


Ask for 


PROFITWI/SE 


at your local computer store, 
or call: 


1-800-777-0521 


FAX (419) 424-3400 
Outside US: (215) 251-6986 
FAX (215) 889-9726 


30 day money-back 
guarantee, if purchased from 
TLB (minus a $25 restocking 

fee per module). 


TLB/nc P. O. Box 414 
Findlay, OH 45839 


Lotus 1-2-3 & dBase are registered trademarks 
of their respective corporations. 
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like server names from the environment. 
The process moves quickly, though. If you 
don’t want to load Menus, you can control 
the network through a command lan- 
guage—it is not difficult to use, and 
AT&T’s excellent manuals are a big help. 
Overall, the StarGROUP server software 
is simple to install and configure, through 
the menus or the command language. 

The StarGROUP Software LAN Server 
for MS-DOS runs on PC hardware running 
MS-DOS 3.1 or later. It provides the same 
basic file and printer services as the Unix 
version, but it gives StarGROUP server 
capabilities compatible with MS-DOS ma- 
chines. The software runs in either a dedi- 
cated or a nondedicated server mode, so a 
DOS system can service infrequent file 
and printer requests and still run DOS ap- 
plication software. 

Network applications written to indus- 
try standards, including MS-DOS 3.1 or 
later and the NetBIOS programming inter- 


If you don’t want to 
spend the time 
configuring AT&T 
StarGROUP’s Menus, 


you can control 


the network through 


a command 
language—it isn’t 
difficult to use, and the 


manuals are a big help. 


face of the IBM PC network, are fully sup- 
ported. We didn’t benchmark test the LAN 
server for DOS, but you can expect its per- 
formance to be on a par with IBM’s PC 
Local Area Network Program: both put a 
layer of software on top of DOS to moder- 
ate multiple simultaneous requests for file 
service and pass the requests on to DOS 
one at a time. In both systems, DOS winds 
up as the bottleneck. The DOS server pro- 
gram is useful for providing workgroup- 
level file service as part of a larger organi- 
zational network. 
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Before buying a LAN, take 
hard look at your | 
company’s needs. 
Then take a look at the 
Logical Connection. 
It could be all the 
network you need. 
A peripheral sharing device. 
Simple and affordable. No 
cards. No file server. No node 
disks. Just your equipment, 
logically connected for econ- 
omy and ease of use. 


1/26/88 


All the network & 


ork without a network. 


Connect up to six PCs on 
each Logical Connection. 
To lasers. Printers. Plotters. 
Modems. Switch from one 
device to another from any 
connected PC. Pop up the 
on-screen menu, and it’s done. 


Uiose costly peripherals. 
waa =6=6 Make the logical 
choice. Network 
without a network. 
For as little as $700. 

From the makers 
of Fastback Plus. 


Link as many as 45 Logical _ ess 


Connections to 
really expand 
your connectivity 
power. Up to 225 | 


users sharing ‘a 


most users need. & Tr. 
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Generation 
SYSTEMS, INC. 


Call for detaits on our Corporate/Dealer Evaluation Program 
Fifth Generation Systems, Inc. * 11200 Industriplex Blvd. * Baton Rouge, LA 70809 * (800) 873-4384, (504) 291-7221 


inate some steps from your office routine. 


Im 


We can el 


Corporation. © 1989 IBM Corp. 
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This isn’t an ad for new shoes. 

Its about how people can get information 
they need without having to dance around the 
company to get it. 

Its called the IBM Token-Ring Network. 

Think of it as a business organizer that 
connects your workstations, including PCs and 
PS/2s? midrange computers, mainframes and 
peripherals. 

So information that’s on one computer can 
now be on everyones computer. 

No more information logjams. 

Or waiting in line for hardcopy. 

Or leaving your desk to access information 
on other workstations. 

And because flexibility is important to any 
business, you can add on new computers and 


other types of equipment to the IBM ‘loken-Ring 


Network as your needs grow. 

Ultimately, it means you'll be able to make 
decisions quicker. Bring products to market 
sooner. And perhaps best of all. give your entire 
organization a way to spend its time using infor- 
mation instead of walking for it. 

Its why no other company connects more 
companies with more equipment to more people 
than IBM. 

We can help you take the footwork out of 
office work. 

For more information, contact your IBM 
Advanced Product Dealer or IBM marketing 
representative. For literature or the dealer 


nearest you. call 1 800 IBM-2468, Ext. 129. 


As for client software, the Star- 
GROUP ’s client component loads on any 
PC running DOS 3.1 or later. We ran it on 
Dell System 200 and Compaq Deskpro 
386/20 computer systems. The package 
takes up 62K of RAM if you load it nor- 
mally, but you can take advantage of ex- 
panded memory. 

Client-station users can choose either 
menus or command-line entries to control 
links to the servers’ resources. Administra- 
tors can automate the operation of the cli- 
ent systems with batch files. 


SYSTEM ADMINISTRATION 

You can manage StarGROUP from any 
workstation, but a complete set of console 
commands is available from the server’s 
keyboard. A menu-driven program called 
Interface (Face for short) allows control 
Over print-job queues and logged-in sta- 
tions and produces excellent on-screen re- 
ports on server and printer activity. 

The StarGROUP package comes with a 
program called Windows Server Adminis- 
tration, a special version of Microsoft 
Windows. If you don’t like menus or a 
command language, you can mouse your 
way through the process of linking client 
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Courier 18 

Courier 18 Landscape 

Courier 18 BULD 

Courier 18 BOLD Landscape 
Courier 18 Italic 

Courier 12 

Courier 12 BOLD 

Courier 12 Italic 

Lineprinter compressed 
Lineprinter cwprssed Landscape 
(F1) = Help (F2) = 
(F3) = Set Number of Copies [F4) = 
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HP LaserJet Series Il D™ resident selections 
area keystroke away, no matter what ap- 
ability is 
available for every major brand of printer. 


plications you're using, and this ca 


Predefined Configurations for the PD-6 


(F1) Help 
t Up Line 
t Down Line 
ENTER Select 


1) 5 PCs sharing 1 printer 

2) 4 PCs sharing 2 printers 

3) 3 PCs snaring 3 printers 

4) 3 PCs and 1 incoming modem snaring 
2 printers 

5) 4 PCs sharing 1 printer, 
and 1 plotter 

6) User Defined Configuration (blank) 


This 1S a menu of predefined configurations for your 
PD-6 Use the arrow keys to position the menu bar over 
the one which aost closely matches your sublan Then 


press (ENTER) to select that configuration 
Press (F1) 1f you need more help 


Autolnstall provides automatic installation 


for your particular configuration. 
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Select Paper Tray 
Select Form Qverlay 
Turn Printegration ON 
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stations to network resources. 

For security, StarGROUP uses the con- 
cept of ‘‘sharenames,’’ common to many 
network operating systems, to identify and 
control resources shared across the net- 
work. A disk drive, subdirectory, or port is 
assigned a special sharename that desig- 


In real networks 
only a few resources 
usually need extra 


password protection. 


nates the resource—the resource can also 
be given password protection. At individ- 
ual workstations, a menu or command lan- 
guage links the local disk drive or port to 
the sharename. 

Since passwords control each share- 
name, system administrators can have a 


— « 4We Ways ys To Share Laser Printers 


Digital Products is the leader in providing affordable printer sharing. With 


more than 300,000 ports installed in a 


leadership to solve your printer sharing 


level that your application requires. 


FEATURES 


100% data integrity and | 
transparent operation 


Popup operations, RAM 
resident and non-resident 


Job cancel 
Automatic form feed 
Forms overlay printing 
Text enhancement 


wide range of Fortune 1000 businesses, 
Digital Products has the experience and 


$1195 + $695 + $495 
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fine degree of security control. In theory, 
the control of many passwords can be a 
burden on the system administrator, but in 
real networks only a few resources usually 
need extra password protection. Novell’s 
NetWare and some other network operat- 
ing systems use a security system that as- 
sociates a person’s rights and privileges 
with membership in a workgroup rather 
than with access to a resource. Overall, the 
administrator’s workload is about the same 
for both security plans. 


A HOST OF OPTIONS 
Optional 386 server packages include an 
asynchronous communications gateway 
that uses IBM’s ACS protocol (see 
‘‘Building Workgroup Solutions: Asyn- 
chronous Communications Servers,’’ PC 
Magazine, May 16, 1989) and the network 
version of CrossTalk XVI for terminal em- 
ulation. An asynchronous communica- 
tions gateway enables a remote DOS 
workstation to establish a dial-up or direct 
RS-232 connection with a network server. 
It also allows people on the network to 
share modems or other serial devices. 
AT&T markets its own AccuNET X.25 
network, so it isn’t surprising that the Szar- 


DIGITAL 
PRODUCTS, INC. 
the sub-LAN™ company 


problems. Pick the price and performance 108 Water Street, Watertown, MA 02172, 


617-924-1680, 1-800-243-2333. 


$495 
Laser- 
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LaserJet Series Il Printer is a trademark of Hewlett-Packard Co. 
*Editor's Choice Jan. 26, 1988 
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Some SL Features 
e Ten Channels: four parallel and six serial, all can be 
software configured as either input or output. 
e Pop-up Menu: keyboard selection of printers, 
macros and many other control functions. 
e Automatic Switching: no software needed if always 
sending data to only one printer. 


e Interface Conversion: automatic parallel to serial, 
serial to parallel, or serial to serial parameters. 


Why Use The SL Sharing Device? e Simple Installation: just plug in the cables and run 


the menu-driven installation software. 


| Saves Money By Sharing e Compatible With Minis Or Mainframes: any 
When you can’t afford to buy a laser for each PC, using the SL™ is the RS-239-C h ial lle] ti 
inexpensive way to let everyone share - not just your lasers, but printers, ‘ Per et a eae ee ey ee ee ey 


plotters and modems as well. You will get more efficient use of your e User Upgradeable Memory: from 0 to 4MB buffer. 
peripherals because greater access by more users reduces unproductive ° ° 
idle time and the need to purchase more of these expensive devices. ° 45D ay Money Back Satisfaction Guarantee 


Increases Office Efficiency Cabl i } d Welephone Raanters 


An SL with memory improves PC productivity by allowing all users to ap = 
simultaneously send their print jobs and release their PCs to continue EEE" 
working without being delayed by other users or slow printers. Memory in 22 RRR 
the SL is a more sensible investment than additional memory in each 
printer since SL memory is shared by all users and all peripherals. 


More For Your Money 
If you don’t need E-mail or access to shared files, the SL is an alternative 
to a LAN at a fraction of the cost. When you compare the price and 
capabilities of the SL with any similar devices, we believe you will agree 
with thousands of well-informed professionals that the SL is the best value 
available anywhere! 
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All Parallel Ports 


Smaller Buffers AS-31 3 inputs to 1 output 


automatic switch without 
buffer for only $200. 


XL 2 automatic inputs to 2 
electronic switch selectable 
outputs with from 256KB up 
to 2MB buffer from $400. 


CP 1 input to 1 output with 
from 256KB up to 4MB 
buffer from $300. 


EW 1 input to 2 software 


selectable outputs withfrom 
256KB up to 4MB buffer 
from $325. 


Serial and Parallel Ports 


MI 1 parallel or 1 serial 
input to 1 parallel or | serial 


Sales 
output with from 256KB up 


augundton 280! PAX (503) 585-4505 
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CALL TOLL FREE TODAY 
and talk to one of our friendly 
and knowledgeable application 
technicians for solutions to your 
connectivity problems. 


Buffalo Products 
2805 19th Street SE 
Salem, OR 97302 


GROUP software has an optional X.25 
gateway and router service. 

The increasing popularity of Unix is 
convincing many companies to offer appli- 
cation software that can run on both a larg- 
er, Unix-based minicomputer system and 
on DOS-based PCs. One example of this is 
Informix’s database package, which pro- 
vides the means to create a true distributed 
database system. You can create data ta- 
bles on a terminal through the minicom- 
puter’s multiuser operating system and 
then update them from a PC. Common file 
areas can be created that look like DOS 
files to the PC and Unix-type files to termi- 
nals attached to the host. 

AT&T PMX/STARMail, a $995 compo- 
nent of the AT&T Private Message Ex- 
change (PMX) software family, brings 
DOS clients on StarLAN networks into a 
PMX network. This package can be tai- 
lored to meet the needs of any size work- 
group. And gateways to IBM’s DISOSS 
and PROFS and to HP, Wang, and DEC 
office systems are provided through AT&T 
Message Exchange. You can attach non- 
ASCII files to mail messages and send 
them across the network. | 

AT&T allows connections to IBM 
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mainframes through its AS/Gateway SBS, 


which offers low-cost access to SNA 
mainframes. The network gateway emu- 
lates 3274 type C cluster controllers, and 


the networked PCs become 3278/9 termi- 
nals. Up to five sessions may be active 
from a single PC at any one time. (For 
more information on similar LAN gateway 
packages, see “‘Building Workgroup So- 
lutions: LAN Gateways,’’ PC Magazine, 
November 29, 1988.) 

The administrator in charge of net- 
works consisting of 100 or more nodes can 
manage the LAN’s hardware and software 
using the StarGROUP Software Network 
Manager. The software supports such 
things as administration and reconfigura- 
tion of network nodes, monitoring of 
equipment status and performance, collec- 
tion and reporting of data, and trouble- 
shooting and problem isolation. The main 
functions of the network manager software 
are implemented using an Informix-based 
on-line database called the Network Con- 
figuration Database. This software will 
run on 3B2 or 6386 WGS machines. 


SERVICE WITH A SMILE 

AT&T does more than simply drop off any 
of these products on your doorstep. The 
company’s size and international presence 
give it the resources to offer a comprehen- 
sive support and service plan than can meet 


Special Introductory Savings on Two Great Programs. 


Remember the last time you lost an 
important work session? Well, that’s one 
problem you can forget for good, thanks to 
Cocoon’s instant disaster recovery. This 
uniquely powerful utility protects your work 
from power failures, keyboard lock-ups, 
and just plain human error. 
In addition to Lotus, Cocoon works 
perfectly with Symphony®, WordStar®, 
WordPerfect®, and many other popular 
programs. And you can use varsatile 
Cocoon to... 
- Document your work and review 
your logic 
- Create custom tutorials and demos 
- Make keyboard macros 
- Debug software under development 
Gocoon is truly a must-have utility. J. 
Blake Lambert at Camputer Age says, 
“At most, this is a lifesaver... it can 
save the day (and maybe) a job.” Well, 
we say this is the second most 
important piece of software you can 
buy, right after DOS. 


Aid: (418) 


SSE STO a eC eae 
$42,382 $98,614 $69,858 $58,167 $98,457 $97,486 
$34,169 $74,472 $55,956 $46,848 $67,686 $76,694 


$8,213 $24,142 $13,894 $11,327. $28,771 $28 722 
19.38% 24.48% 19.89% 19.47% 23.48% 21.27% 
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ecover 
Mode Brings Back Every Key Stroke. 


Fact is, Cocoon is an exceptional value at 
its suggested retail price of $99. After all, 
this “work insurance policy” pays for itself 
the first time you need to recover a session. 
And now, you can enjoy Cocoon’s many 
advantages for just $69 — if you order 
fast! Here’s why... 
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F ontex Technology has just acquired 
Cocoon® and Silk® (see right) from 
Daybreak, and we are offering special 
savings for a limited time only. When our 
dealers are fully stocked, Cocoon’s 
suggested retail price goes to $99! and 
Silk’s® to $149. Buy Now and Save! 


TECHNOLOGY, INC. 


600 S. Date Ave., 
Alhambra, CA 91803 


System Requirements: 

°Cocoon requires IBM® or compatible 
with DOS 2.0 or higher, hard disk, 
and 20KB RAM. 

e Silk requires IBM® PC or compatible 


with DOS 2.0 or higher and 512KB 
memory; hard disk recommended. 


Cocoon and Silk are trademarks of Fontex Technology, Inc. All other 
trademarks listed belong to their respective holders. 


the needs of the majority of users. 

First, you get the industry-standard 90- 
day warranty, including a toll-free hotline 
for questions and advice and mail-in/carry- 
in replacement service for hardware prob- 
lems. Basic warranty holders have access 
to the hotline during business hours. A 
24-hour hotline number is available for ex- 
tended-warranty holders. 

Once the warranty expires, you can 
choose from among three types of service. 
One is essentially the same as the service 
supplied with the standard warranty, in- 
cluding weekday telephone support and 
mail-in hardware replacement. The second 
level type offers a 24-hour toll-free support 
number and field maintenance. The most 
comprehensive coverage includes 
AT&T’s promise of a maximum 4-hour 
response time for a major failure and a 24- 
hour response for minor failures. All ser- 
vice work is done by AT&T-trained tech- 
nicians operating from offices in most 
major metropolitan areas. 

In addition to these service plans, 
AT&T provides two user-training courses 
(each costing $1,100 per student) at facili- 
ties in Chicago, Philadelphia, and Sunny- 
vale, California. The first provides a tech- 
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nical overview of StarLAN; the second 
covers StarLAN network administration. 


WIRED COMPETITION 

In the area of 10-Mbps twisted-pair sys- 
tems, AT&T’s main competitors are Hew- 
lett-Packard, 3Com, and SynOptics Com- 
munications. HP offers a similar StarLAN 
10-type product, including a $695 PC Link 
and a $2,995 StarLAN 10 hub. The HP Of- 
ficeShare software provides file- and print- 
er-sharing services similar to the AT&T 
products. 

SynOptics Communications’ LattisNet 
has been shipping longer than the other 
competitors. It provides a unique option 
that allows direct connection to Apple 
Macintosh products. The PC part of the 
connection is accomplished via the $495 
Micom-Interlan NI5210 LattisNet inter- 
face card. LattisNet Concentrators, which 
are comparable to StarLAN hubs, start at 
$2,800. 

3Com’s PairTamer 10-Mbps wiring 
system is less expensive than any of the al- 
ternatives and uses only one wire pair. 
PairTamers run with any Ethernet cards. 


SOLUTION WITH STAYING POWER 

AT&T has staked a firm claim on the still- 
underdeveloped twisted-pair market with 
its StarLAN 10 hardware and StarGROUP 
software. Expect to see more companies 
looking for compatibility with a Unix-type 
environment migrating to AT&T’s types 
of solutions—AT&T, after all, has many 
years of experience in the Unix system de- 
velopment area. 

If you’re looking for a company that 
can give you a total solution, from plan- 
ning the wiring to fixing a bad interface 
card, look closely at AT&T. In these days 
of mergers, buy-outs, and bankruptcies, 
it’s important to do business with a compa- 


ny that you can count on being there in the 


future. If past history is any indication, 
AT&T will be around for some time to 
come. i 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. Paul Ferrill 
has degrees in electrical engineering from 
both the University of Alabama and the 
University of Florida. His articles have 
been published in the Proceedings of the 
TEEE and he has a wide range of experi- 
ence in micro- and minicomputer systems. 


Or Lose Your LOTUS for Good! 


Can Your Spreadsheet Do Any Of This For $79? 


Lotus® V3.0 is getting poor marks from beta testers (PC 
Week, cover story, March 13, 1989). Why put up with a 
costly memory bog with few real enhancements when you 
can move all the way up to Silk® for just $79? 


For credit card order call: 
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buy... At some point, you have to think 
about moving onward and upward 

(from Lotus). Silk gives you reason enough. ” 


Exp. Date 


; ‘97,369.34 $741.38 cell pointer ' 
iieenanehs setcassees ; eS Th ass the validation 
fuss. twncin 343.0 I fesecis tout vas detivea tn the chee wail To: FONTEX tecunovoey, inc. 
: pat nt Eten foam fax thle date Cini 600 S. Date Ave., Alhambra, CA 91803 Tel: 818-289-8299 Fax: 818-289-8752 ‘ 
ay | : e Name : 
GROSS NARSINOG AKD GROSS_NARGIN<B. 45 § Company : 
: Address 
GROSS. MARGINFeb/B6,92) (WL41 SALES-COS fone : City Sate ee ep 
Phone ( 
. : Copies Silk @ $79.00 : 
i ies Cocoon @ $69.00 She eres 8 
English language User-defined Spreadsheet 8 apna Copies @ $0) ry 
formulas validation criteria _ validation § Add shipping & handling $6 each US. & Canada ($40 each apenas 
“a d CA residents add 6.5% sales tax —__— 
f =» Vo 3 MOM Gf a | a 
i & 1 g& 3| Silks improved graphics, fine use of \ Total $ 
i = | gam! function keys, interactive help, global 1 Check diskette size 11 514” D1 34” ! 
| man 2 Tl ssearch and replace, and easy-to- 4 Payment Method (allow 2 weeks for delivery) 
| om °- 4 a 
| 
| 
| 
| 
] 
| 


CHOICE 


10/27/87 


If You Keep 
An Open Mind, 


You Don’t Stop 
With The Standards. 


There’s a big difference between settling for standards and 
setting them. At NCR, we’re open-minded about open systems 
architecture. That means the standard is the starting point; and 
the sky’s the limit on how flexibly the technology can be applied 
and advanced. 

It takes an open mind to foresee the need for a high performance 
controller to accommodate today’s high performance PCs. With 
open systems architecture in mind, we developed Small 
Computer Systems Interface (SCSI), an intelligent controller 
designed to bring added performance and productivity to the 
PC environment. SCSI opens up a means of connecting up to 
seven peripherals — such as disk drives, tape and optical drives, 
CD-ROM, laser printers, and scanners — all from a single board 
and a single slot. This connectivity means reduced costs and 


You Beg 


I. 


increased reliability, flexibility, and expandability for PCs. 
And with our new 25MHz PC925™, we’re one of the first to 
implement SCSI technology on an Intel386 “based personal 
computer. But we’re not stopping there. Today, we continue 
our drive towards further standardization in order to achieve an 
even broader-based compatibility with SCSI-2. It’s one more 
example of NCR adding value to advance an industry standard 
to a new standard of excellence in performance. 

At NCR, we’re open to finding the PC solution you have in 
mind for your business. 

If you’re open to this kind of thinking, call 1 800 544-3333 for 
a free literature packet and the location of the Authorized NCR 
Reseller or sales representative nearest you. Or write to us at 
P.O. Box 785, Dayton, Ohio 45482-9905. 


NCR PERSONAL COMPUTERS 


Creating value 


386 is a trademark of Intel Corporation 


© 1989 NCR Corporation 
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Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have R2LAN™- from 
the makers of CROSSTALK* 


Sometimes a 


small change in 
your St int 
eee Can make all 
es the difference. 
Pee — With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
>. ----- thing on your ownscreen, and 
either of you can make a change 
fo from your own keyboard-—and 
Z oo both of you will see it immediately. 
That's the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 
In fact, R2LAN lets you treat 
any PC on the network as if it 
were your own, updating data 
files, troubleshooting, or just 
sharing data. 
LAN’s were meant to bring 
SE > ~~ SOc opie together. There are greater 
o  _ benefits than just sharing periph- 
| 8 erals and transferring files. At 
least there are if you’re using 
R2LAN from CROSSTALK. A 


small change in your equipment 
can make all the difference. 
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CROSSTALK COMMUNICATIONS 

1000 Holcomb Woods Parkway 

Roswell, Georgia 30076-2575 
404/998-3998 

A Division of Digital Communications Associates, Inc. ae toot | 
An NYSE listed company. For a copy of the annual 

report or further information call 404/442-4000. 

CROSSTALK is a registered trademark of Digital 

Communications Associates, Inc. R2LAN is a trade- 

mark of Digital Communications Associates, Inc. 


For many small offices, a PC on every 
desk is uneconomical and a network full of 
them is the stuff of which dreams are 
made. Reality calls instead for a system in 
which a group of simple terminals can op- 
erate as if they were full-fledged PCs sim- 
ply by sharing the resources of a single, af- 
fordable computer. 

In such situations, a multiuser, multi- 
tasking operating system such as PC- 
MOS/386 can make an 80386-based com- 
puter a remarkably productive and 
efficient investment. Available from The 
Software Link, PC-MOS/386 can give 
each of up to 25 users the ability to run his 
own regular DOS applications from a sin- 
gle machine and file system. 

Of course, PC-MOS/386 can also be 
used as an ordinary, single-user multitask- 
ing system. According to The Software 
Link, some 27 percent of PC-MOS pur- 
chasers opt to keep its power to them- 
selves. The majority (63 percent) of its in- 
stallations, however, are used to connect 
two to five users to one machine. The re- 
maining 10 percent of its users stretch PC- 
MOS to up to 25 workstations. 

A 386 computer can successfully link 
together everyone in a small office without 
the bother or expense of a network. But 
multiuser systems are inherently more 
complex than single-user PCs and their 
problems can be more serious. A simple 
error that usually means rebooting just 
your individual PC can leave two dozen 
people twiddling their thumbs if the mul- 
tiuser system goes down. 

Although getting your system to run 
smoothly can present initial difficulties, 
fortunately PC-MOS is nowhere near as 
overwhelming as Unix. In fact, it’s hardly 
more difficult to start up than single-user 
DOS. The tips and tricks in this article will 
help you get going with fewer missteps 
and will help you make maximum use of 
the power in your 386 PC. 


MEMORY MATTERS 
Compared even with DOS 4.0, PC- 
MOS/386 at first appears to be awfully 
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OPTIMIZING PC-MOS: 
A hands-on 


introduction toa 


multiuser, multitasking 


operating system for 


the small office. 


greedy: it commandeers about 170K of 
RAM. By exploiting the memory-paging 
abilities of 80386-based computers (and of 
80286-based machines that have special 
memory-management hardware), howev- 
er, PC-MOS can actually give standard 
DOS applications access to more RAM 
than would be available under DOS. In 
fact, in a few special circumstances you 
can even squeeze somewhat more than 
640K into a DOS partition. 

PC-MOS takes advantage of the same 
memory trick as do other 80386 operating 
environments. It remaps physical RAM 
into unused areas in the real-mode address- 
ing range above the DOS 640K upper lim- 
it, shoehorning RAM between video 
memory and BIOS routines. PC-MOS 
then loads its own code into the remapped 
RAM. Under most circumstances, this 
keeps the bulk of PC-MOS’s code out of 
the DOS memory area, making more 
memory available to your applications. 

Before booting up, PC-MOS tests vari- 
ous memory ranges to determine whether 
or not they are available for its use. These 
tests are not infallible, however, and they 


may either miss a usable range or cause ~ 


PC-MOS to steal addresses needed by 
some other function. In the former case, 
the result is simply wasteful. In the latter 
case, the consequences can be devastating. 
An expansion board, for example, may 
use part of the high real-mode addressing 


range as a swap area, and this fact may not 
show up during the boot-up memory 
check. If PC-MOS takes over this address- 
ing range for its own purposes, your sys- 
tem will crash when the expansion board 
Starts to access it. 

Optimizing memory usage may thus re- 
quire that you override automatic memory 
mapping and take direct control. You do 
this in PC-MOS by inserting up to five 
FREEMEM statements into your system’s 
CONFIG.SYS file. Each FREEMEM 
statement explicitly specifies a memory 
range that is available for use by PC-MOS. 

So if you experience persistent crashes, 
the first thing to do is turn memory map- 
ping off (temporarily) by adding either of 
the following two lines to your PC-MOS 
COMFIG.SYS file: 


FREEMEM=N 


Either of these statements will tell PC- 
MOS not to remap any of its code into the 
real-mode high-memory area. It will then 
appropriate the RAM it needs from regular 
DOS addresses. Since this will drastically 
restrict the memory available for use by 
your applications, you’ll only want to use 
this instruction for testing. 

If your system does run with the above 
statement in CONFIG.SYS, then your dif- 
ficulties in running PC-MOS were caused 
by remapping and you’ll want to experi- 
ment by manually reassigning memory. 
Even if you have no problems with PC- 
MOS’s memory mapping, you may want 
to consider using manual mapping to get 
the most RAM out of your system. 

For manual mapping, you only need to 
indicate the memory ranges available in 
your computer by listing each range after a 
FREEMEM statement in CONFIG.SYS. 
A typical entry would look like this: 


FREEMEM=D8 888 ,F8898 


The first statement above tells PC-MOS to 
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start mapping at memory address 
C8000h—after the memory range used by 
a hard disk controller—and end at 
D0000h. (Note that all FREEMEM state- 
ments use hexadecimal notation.) In this 
example, a network adapter or some other 
device uses the range DOO0Oh to D8000h, 
so the second statement gives PC-MOS the 
area between the network adapter code at 
D8000h and the beginning of the system 
BIOS at FOOOOh. 

You may be able to squeeze a little 
more room out of your system by taking 
over the address range that IBM fills with 
cassette BASIC using the following CON- 
FIG.SYS entry: 


Preferring to err on the conservative side, 
The Software Link doesn’t recommend us- 
ing this area, but if you’re careful and dar- 
ing, you stand to reap a 32K reward. 
PC-MOS also can take advantage of the 
ability of most 80386-based computers to 
address an extra 64K of wraparound mem- 
ory that lies above the 1MB real addressing 
range. This area is available because of a 
difference between 8088 and 80386 mi- 
croprocessors. The 8088 is designed to 
wrap around the first 64K addresses above 
its 1MB addressing limit, translating them 
to the first 64K segment at the bottom of 
memory. The 80386 recognizes such 
wraparound instructions as being in the 
64K above the 1MB of real-mode memo- 
ry. PC-MOS can normally supply close to 
60K of usable addresses from this range. 
In a number of 80386 systems, howev- 
er, wraparound addressing works differ- 
ently from the way PC-MOS expects, and 
this can cause unpredictable behavior. Ac- 
cording to The Software Link, the Com- 
paq Deskpro 386/20e, for example, is par- 
ticularly prone to such problems. To 
accommodate such machines, PC-MOS 
provides a switch parameter that prevents 
the use of wraparound addressing. You 
can invoke this /C switch—which is cur- 
rently undocumented—by adding it to the 
MEMDEV statement you use to set up the 
PC-MOS memory driver. Make the fol- 
lowing entry in your CONFIG.SYS file: 


While the modular structure of PC- 
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MOS helps you make the most of the map- 
pable memory above 640K, it does present 
one complication in terms of memory allo- 
cation. Various PC-MOS functions require 
contiguous blocks of memory. Fortunate- 
ly, versions of PC-MOS since 2.30 have 
been designed so that their central kernels 
comprise two separate pieces that can be 
loaded into noncontiguous memory areas. 


In issue 12, we introduced a new 

treatment of in-line code. From 
now on, we will tint every other 
line of code so you can easily 
distinguish one complete line of 
code from the next. If what should 
be a single-line entry on-screen is 
shown on two lines in the mag- 


However, PC-MOS requires a System 
Memory Pool (SMP) for housekeeping 
and for holding global drivers. The SMP 
size necessary for proper operation is de- 
termined by the number of simultaneous 
users and tasks that you wish to connect to 
the system. The memory allocation prob- 
lem arises from the fact that PC-MOS al- 
ways loads its various modules—includ- 
ing the SMP—in size order, with the 
largest first. They are packed one after an- 
other into the FREEMEM areas you’ ve al- 
ready designated. If a module doesn’t fit 
within the contiguous RAM remaining in 
any FREEMEM area, PC-MOS will load 
that module’s entire chunk of code into the 
640K addressing range usable by DOS 
programs. This, in turn, will reduce the 
amount of memory available to every ap- 
plication that you want to run under the op- 
erating system. 


FINE-TUNING THE MEMORY POOL 

The SMP often constitutes the largest 
block of memory that PC-MOS uses. Its 
default size is 64K, but exactly how large it 
must be depends on your system, the num- 
ber of users sharing it, the number of tasks 
that are run simultaneously, and the num- 
ber and sizes of device drivers that you 
load. You’re never likely to approach the 
enforced size limit (440K for 80386-based 
computers), because if the SMP doesn’t all 
fit into a high address range, it will subtract 
its size from the maximum RAM usable by 
any task. 

More likely, then, you’ll want to tinker 
with the minimum SMP size. You want to 
make the pool as small as possible so that 
you won’t waste valuable address space. 
But you’ve got to be careful; make it too 
small and your system may freeze when it 
runs out of pooled memory. 

You can follow either of two approach- 
es when optimizing the size of the memory 
pool: calculation or confrontation. In ei- 
ther case, you need to start with a prelimi- 
nary trial value. The default 64K setting is 
a good place to start, and you can explicitly 
request this pool size by adding the follow- 
ing line to your CONFIG. SYS file: 


To alter the size of the system memory 
pool, substitute the number of kilobytes 
you want to use for the ‘*64’’ in the exam- 
ple above. 

To calculate the optimum SMP size, 
run the MOS utility’s INFO option by typ- 
ing the following at the system prompt af- 
ter the system boots: 


This will display the memory assignments 
used by the system in hexadecimal nota- 
tion. 

If MOS INFO shows that the SMP is 
assigned to an address range below 
A0000h, you know that the preliminary 
pool size value is too large for the free ad- 
dressing range available. From the values 
reported by MOS INFO and the FREE- 
MEM assignments you’ve made, deter- 
mine the largest addressing range avail- 
able. If that range is at all close to the pool 
size you want to use, substitute its value in 
your SMPSIZE entry in CONFIG.SYS, 
reboot your system, and you’re done. 

If neither the pool nor any other part of 
PC-MOS is located below the A0000h 
boundary, you can safely and frugally en- 
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large the memory pool. Compare the ad- 
dress range you’ve assigned with FREE- 
MEM to that used by the SMP and the rest 
of PC-MOS and assign whatever is left 
over in that range to the memory pool. 

The drawback to using this scientific 
method to allocate memory is the need to 
perform a lot of hexadecimal math. If you 
rank hex calculations right up there with 
visits to the dentist, you can reboot your 
system several times instead of doing the 
arithmetic and still closely approach opti- 
mum memory assignment through simple 
trial and error. 

To take this approach, start out with the 
default memory pool size and run CHK- 
DSK, noting the amount of free memory. 


Ideally, you should have about 600K; if 
there is substantially less, reduce 
SMPSIZE by about 4K. Available memo- 
ry won't likely track the change in 
SMPSIZE directly, but at some point 
you’|l find a dramatic increase in available 
memory. This change indicates that 
you’ve shrunk SMPSIZE so that it neatly 
fits into a contiguous memory area above 
the 640K boundary. Should you have time 
to spare, you can try increasing SMPSIZE 
again but by a smaller increment. 

If, on the other hand, you have 600K or 
more of free memory when you first run 
CHKDSK, you can increase SMPSIZE 
until the amount of free memory begins to 
drop. Then reduce SMPSIZE to the figure 
you used just before program memory be- 
gan to disappear. Again, you can fine-tune 
by adjusting SMPSIZE in smaller incre- 
ments. 


SAVING VIDEO MEMORY 

The display system you use affects the size 
of the address range available for keeping 
PC-MOS code out of the DOS 640K. The 
operating system maintains a video con- 
text switching area that varies in its memo- 
ry requirement with the display system that 
you use on the main console. The most fru- 
gal, obviously, is monochrome. Graphics 
systems, including CGA and Hercules, re- 
quire at least twice as much memory. 
Thus, if you don’t need graphics, IBM’s 
original MDA system will be the most eco- 
nomical you can use. 

The VT'YPE command you put in your 
system’s CONFIG.SYS file tells PC-MOS 
the type of display system that you will be 
using. From the standpoint of optimizing 
memory usage, the most important 
VTYPE option available is the F (for Fill) 
you can append to some of the possible 
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video type identifying numbers you speci- 
fy. The F option tells PC-MOS that it can 
extend the DOS addressing range above 
the 640K limit, up to the bottom of display 
memory. With monochrome systems, this 
can gain you 64K of additional mem- 
ory—somewhat more with CGA. Because 
the EGA and VGA display systems use the 
addressing range starting at the 640K 
boundary, however, the F option is un- 
available when you use them. 

One final memory matter: PC-MOS in- 
cludes its own EMS driver, $EMS.SYS, 
which converts extended memory into ex- 
panded memory for programs that require 
it. Like all EMS drivers, $EMS.SYS re- 
quires a paging area in the high end of the 
real-mode memory range. So if you elect 
to use EMS, all of your applications will 
probably lose access to 64K of the basic 
DOS 640K, since $EMS.SYS will pre- 
clude relocating that much of PC-MOS’s 
code to high memory. 


DISK FORMATTING 

When you first make the transition to PC- 
MOS, one of the more-pleasant surprises is 
that you can simply load it atop your exist- 
ing DOS directory structure and not even 
worry about losing any of your existing 
files. This will hold true if you’ve been us- 
ing DOS versions between 3.0 and 3.3, or 
DOS 4.x if you haven’t created volumes 
greater than 32MB in size. PC-MOS uses a 
directory structure compatible with DOS 
for partition sizes up to 32MB. 

PC-MOS lets you venture beyond the 
bounds of the earlier versions of DOS and 
split your hard disk into up to four parti- 
tions, each of which may be as large as 
256MB. However, PC-MOS partitions 
larger than 32MB are not compatible with 
DOS partitions. Whereas DOS enlarges 
the file allocation table and provides for 
16-bit entries to accommodate bigger vol- 
umes, PC-MOS simply increases the clus- 
ter size instead. For partitions of 32MB or 
below, PC-MOS uses the same 2K clusters 
as DOS. Between 32 and 64MB, PC-MOS 
uses 4K clusters; for 64 to 128MB, 8K 
clusters; and for 128 to 256MB 16K clus- 
ters. 

Unfortunately, larger clusters are not 
efficient for storing files, particularly small 
files. To optimize disk usage for very large 
files (greater than 32MB), you'll want to 
create two partitions of different sizes’ us- 
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ing the PC-MOS program HDSETUP. 
Make the first partition, which you’ll use 
for booting the system, 32MB or smaller, 
and put all your smaller files—programs, 
batch files, and the like—into it. Then 
make a larger partition capable of handling 
your biggest files. 

For high-level formatting and partition- 
ing of your hard disk (remember, back up 
your data first!), it’s best simply to use the 
programs PC DOS itself supplies. The 
Software Link warns that third-party parti- 
tioning software (including Storage Di- 
mensions’ SpeedStor) won’t work. One 
exception to the general prohibition is Disk 
Manager from Ontrack Computer Sys- 
tems. 

The disk-caching program that comes 
with the operating system will substantial- 


One of the pleasant 


surprises of PC-MOS 
is that you can 
simply load it atop 
your existing DOS 
directory and not 
lose any of your 


_existing files. 


ly improve hard disk performance under 
PC-MOS. Most third-party caching pro- 
grams will also work, though only if you 


maintain a strictly DOS-compatible file. 


structure. The PC-MOS cache, however, 
knows about its own larger clusters. 

When you set up your cache, you’re 
presented with several choices: the amount 
of extended memory to use, the block size, 
the read and write delays, and the drives 
you want to cache. You’ll probably want 
to cache all your hard disk partitions but 
not your floppy disk partitions. Caching 
floppies can cause unpredictable slow- 
downs when the caching program reads 
from and writes to them, and these delays 
are more bothersome on a multiuser sys- 
tem than is the normal, predictable floppy 
operation. 

Selecting the read and write delays for 
the cache is a more vexing job. The longer 


you make the delays, the better your per- 
formance will be. PC-MOS collects disk 
writes for the specified delay period you 
set and actually writes to the disk only at 
the conclusion of this interval (or when the 
cache fills). A long delay, however, can 
leave a substantial amount of data tempo- 
rarily in RAM, where it is vulnerable to 
power outages and system crashes. Safety- 
conscious users may want to opt for read 
and write delays of zero. On the other 
hand, if you attach an uninterruptible pow- 
er supply to your system and stick with 
proven software, you can stretch the delay 
to 30 minutes. The default is 10 seconds. 
The choice of cache block size is anoth- 
er option that can help you wring a little ex- 
tra performance from your disk system. If 
you match the cache block size to the clus- 
ter size used by your hard disk, the PC- 
MOS caching program will work more ef- 
ficiently and faster. With standard 32MB 
(or smaller) volumes, use a 2K block size. 


PORTS AND TERMINALS 

While setting up PC-MOS to serve several 
users, you'll inevitably become intimately 
acquainted with serial ports. You’ll need 
one port for every terminal you want to 
connect, so the two or four ports that IBM 
supports in its PCs and PS/2s may only get 
you started. In most circumstances, you’ll 
need a multiport adapter that provides 
four, eight, or more additional serial ports. 

Not all multiport adapters are created 
equal, however. Some are dumb and some 
are smart. Dumb adapters simply use 
standard serial port technology—a Univer- 
sal Asynchronous Receiver/Transmitter 
chip—and assign different I/O ports to its 
functions. Examples of this genre are Port 
4 and Port 8 ($495 and $695, respectively, 
from The Software Link). These ports are 
called ‘“‘dumb’’ because they leave it to 
your computer’s microprocessor to do the 
brain work of controlling every bit of the 
data transfer and handshaking. Smart port 
adapters, like The Software Link’s $695 
eight-port Maxspeed, have their own built- 
in microprocessors to handle the data 
transfer details, taking that load off of your 
system. Using smart port adapters can im- 
prove multiuser system performance by 10 
to 20 percent. 

The disadvantage to using smart port 
adapters is that they don’t look like ordi- 
nary serial ports to your programs. Ordi- 
narily that’s not a problem. If you connect 
a terminal to a smart port, the PC-MOS ter- 
minal driver takes care of the details. Prob- 
lems arise, however, when you want to 
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connect another kind of serial device—a 
mouse or a modem, for example—to a 
smart port. The software that controls the 
peripheral device expects to see a dumb 
port and won’t know how to deal with its 
smart cousin. The obvious solution is to 
use the standard ports in your system 
(COMI through COM4) for modem and 
mouse communication and to add on smart 
ports only for terminals and printers. (The 
PC-MOS serial printer drivers know how 
to deal with smart ports. ) 

What to use for individual workstations 
is a matter of budget and preference. Your 
choices include standard ASCII terminals, 
scan-code terminals (sometimes called PC 
terminals), and regular PCs running termi- 
nal-emulation software. Scan-code termi- 
nals—so called because they transfer key- 
stroke information using the same scan 
codes as PC keyboards—are usually your 
best choice. They provide full function- 
key support, can put more than 24 lines on 
the screen, and impose little price penalty 
over ASCII terminals. 

You’ll need to set up the $SERI- 
AL.SYS driver to include the require- 
ments of each terminal you intend to con- 
nect to your PC-MOS system. Setting up 
this driver should be easy—you need only 
specify the communication parameters 
your terminals use. If your terminals can 
handle it, set the communication rate at the 
maximum speed PC-MOS supports 
(38,400 bits per second). Otherwise you 
should use the fastest speed supported by 
your terminal. 

Including the correct handshaking pa- 
rameter for the $SERIAL.SYS driver is 
terminal-dependent and critical. ASCII 
terminals and terminal emulators work 
best with XON/XOFF handshaking, 
which is option /HS=X on the $SER- 
IAL.SYS driver command line. Scan- 
code terminals work best with XPC hand- 
shaking (option /HS =P) because the flow- 
control characters used by the XON/XOFF 
protocol are interpreted by scan-code ter- 
minals as alphanumeric characters. PC- 
based terminal-emulation systems work 
like ASCII terminals and should use 
XON/XOFF handshaking, not XPC. The 
optional ($195) PCEMUlink terminal em- 
ulation program uses its own driver, EL- 
TERM.SYS, which is supplied with the 
emulation software. 

If you choose to connect a terminal to 
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PC-MOS through a dial-up modem, be 
sure to use the /CN option when setting up 
the $SERIAL.SYS driver. Setting /CN=R 
tells PC-MOS that your terminal will be 
using a remote connection and instructs 
PC-MOS to ignore any characters received 
after the modem that links the console to 
the terminal loses its data carrier. This pre- 
vents spurious characters from polluting a 
partition. 

According to The Software Link, the 
use of software handshaking (XON/XOFF 
or XPC) is preferred for PC-MOS over 
hardware handshaking (DTR/DSR). 
When you choose software handshaking, 
the hardware wiring for connecting your 
terminals becomes almost trivial. Only 


three connections are required: one for 


data going to the terminal, one for data 
coming from the terminal, and a common 
or ground wire. On standard 25-pin serial 
connectors you use only pins 2, 3, and 7, 
crossing pins 2 and 3. With cables that 
have a 9-pin connector on one end and a 
25-pin on the other, don’t cross wires 2 and 
3. If you use two-conductor shielded ca- 
ble, connect pin 7 to the shield. If your 
shielded cable has 3 or more conductors, 
connect the shield to pin 1 on the computer 
end of the cable. 


BATCH FILES 

The inherent complexity of the PC-MOS 
(or any) multiuser system will quickly 
teach you the value of batch files. The long 
list of parameters that must be typed in re- 
peatedly makes the use of batch files more 
a necessity than a convenience. 

Even if you use PC-MOS simply as an 
operating environment to provide back- 
ground processing capabilities for a single 
user, you'll probably want to set up a batch 
file for every program that you normally 
run. The first instruction in the file would 
be an ADDTASK to create a memory par- 
tition (which is roughly analogous to a vir- 
tual machine or to an OS/2 session) for the 
program. You then specify the program to 


-run and conclude the file with REMTASK 


to free up memory for other programs and 
processes. 

PC-MOS provides for the creation of 
start-up batch files that work like AU- 
TOEXEC.BAT for each task you start. 
You simply specify the file to use as part of 
the ADDTASK command. Newcomers to 
PC-MOS, however, sometimes have trou- 
ble getting the start-up batch files they’ve 
written for some tasks to run. Usually the 
problem turns out to be that PC-MOS can’t 
find the file that it needs. The key thing to 


realize is that all start-up batch files indi- 
cated by all ADDTASK commands must 
be located in the root directory of the boot 
hard disk. 

In general, PC-MOS batch files work 
like ordinary DOS batch files. PC-MOS 
acts on each line in the batch file as if it had 
been typed at the computer keyboard. As 
with earlier versions of DOS, one PC- 
MOS batch file can start another, and when 
the second finishes, control returns to the 
first. You can nest and make reiterative 
loops from batch files to your heart’s con- 
tent. 

A few PC-MOS batch file commands 
differ from their same-named DOS coun- 
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terparts. For example, the CALL com- 
mand in PC-MOS calls a named subproce- 
dure within a batch file, while in later 
versions of DOS, CALL executes subordi- 
nate batch files. 

PC-MOS has added some batch file re- 
finements of its own. It gives you several 
ways to end batch file execution, for exam- 
ple. Execution stops naturally, of course, 
when the end of the file is reached and no 
more commands remain. In addition, 
however, putting a STOP command with- 
in a batch file (to be exercised by an IF con- 
dition) will both stop execution and return 
control to the previous, calling file. The 
HALT command, on the other hand, im- 
mediately returns control to the command 
processor (putting the system prompt on 
the screen), even if the file containing the 
command is nested several levels down. 

Proper arrangement of subprocedures 
will result in faster execution of complex 
batch files. When control returns from an- 
other batch file, or when a jump is made 
within the file, PC-MOS starts at the be- 
ginning of the file and reads down through 
it (from disk) until it finds its place again. 
You can thus speed execution by placing 
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the most-often-read commands near the 
beginning of a long batch file. 

Provisions built into your batch files 
can protect against hardware conflicts be- 
tween programs that assume that they are 
in complete control of given system inter- 
rupts. For instance, communication pro- 
grams assume that they have exclusive ac- 
cess to interrupt 4 when using COM1 and 
interrupt 3 when using COM2. Many 
backup programs assume exclusive con- 
trol of interrupt 6. If two tasks attempt to 
use the same interrupt, the results are un- 
predictable and always bad. Consequent- 
ly, PC-MOS provides the USEIRQ option 
to the MOS command to reserve specific 
interrupts for the particular partition in 
which the command is given. For exam- 
ple, before running a communication pro- 
gram on COM1, you’ll want to issue 


To release an interrupt when you’re fin- 
ished with the program that requires it, 
simply substitute the FREEIRQ option for 
USEIRQ in the command above. Note that 
because PC-MOS manages serial printers 
itself, you don’t need to use these com- 
mands to prevent conflicts with them. 

Batch files also give you the opportuni- 
ty to control keyboard polling within a PC- 
MOS memory partition. Many programs 
(WordStar is the preeminent example) 
constantly poll the keyboard for input, and 
this slows system response. Disabling key- 
board polling (with the MOS DIS com- 
mand) when you don’t need it will speed 
up programs such as Lotus 1-2-3 and 
WordPerfect. You can reenable keyboard 
polling (the default condition) with the 
MOS NODIS option when you load up 
WordStar. 


MOUSE MATTERS 

When running PC-MOS in a multiuser 
configuration, you won’t ordinarily need 
to worry about an infestation of mice. Be- 
cause most terminals that you might 
choose are character-based and cannot dis- 
play all-points-addressable graphics, the 
issue of using a mouse in conjunction with 
workstations is moot. 

However, when used with special hard- 
ware, PC-MOS can serve as an excellent 
foundation for a distributed electronic pub- 
lishing system or the like. Video Network 


Adapters (VNAs) from The Software Link 
can turn standard monochrome displays 
and XT keyboards into scan-code termi- 
nals with Hercules graphics and full mouse 
support. A four-user VNA system, which 
includes a motherboard, three daughter- 
boards, and a translation unit, costs 
$2,395. (Still-more-sophisticated display 
options are discussed in the sidebar ‘‘Fiber 
Optics Add Color Graphics to PC-MOS 
Workstations.’’) 

Even with PC-MOS systems that use 
standard terminals, you can install either a 
serial or bus mouse for use at the console. 
If you do choose to use a mouse, however, 
don’t install its driver through your sys- 
tem’s CONFIG.SYS file. Use the .COM 
version of the driver instead and load it 
within the task that will use it. A mouse 
driver installed through CONFIG.SYS 
will draw upon global memory, potentially 
stealing RAM from every task or partition 
you make. Loading the driver from within 
a task will cut down only on memory avail- 
able to that task. Also, use the MOS 
USEIRQ command to reserve the interrupt 
used by the mouse for its exclusive use. 


OTHER MATTERS | 

PC-MOS offers several additional refine- 
ments over DOS. It contains a command 
recall buffer, for example. Instead of being 
limited to recalling only your last com- 
mand, as DOS is, PC-MOS allows you to 
recall and reuse the last 15 to 20 com- 
mands (the exact number depends on their 
length). The up and down arrows on the 
cursor pad will move you backward and 
forward in the buffer, and the left and right 
arrows allow in-line editing (taking full ad- 
vantage of the Ins and Del keys, as well). 

The only drawback to the command- 
recall buffer is that someone may snoop 
through it should you step away from your 
PC. Prying eyes may see passwords or the 
name of the last game you played on com- 
pany time by recalling them from the buff- 
er. To prevent Big Brother from tuning in 
during your absence, you can flush the 
command recall buffer by pressing the 
Ctrl-PgDn key combination at the com- 
mand level. 

The PC-MOS editor begins where DOS 
leaves off. If you just run the program ED, 
you’ ll get the same familiar asterisk 
prompt and command-line control struc- 
ture used by EDLIN. But add the /V option 
after the filename you specify when enter- 
ing the editor, and you’ll gratefully find 
that you now have the facilities of a full- 
screen editor. 
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A Versatile design tools 
e filled or hollow boxes, ovals, circles 
e choice of fill patterns, line widths 


e comb tool creates boxes with evenly 
spaced areas 


e scale, reshape or crop graphics 


e cut, copy, size and paste objects, 
groups of objects, text and graphics 


e horizontal and vertical text flow 
© textin many fonts sizes and styles 


PerFORM FILLER - 

Eliminate errors and tedium in 
form fill-in by automating the 
process. Improve the efficiency 
in your business. 


o Easy data entry 


@ tab through form fields using a graphic 
OR text-based interface 

© qutomaticfill-in by yourcomputer, 
including date and time, serial 
numbers, page numbers, and check- 
marked boxes 


e mathematical and logical calculations 


° data de Aiaelel with range and 
lookup tables, and dBASE file lookup 


e import and export ASCIl and dBASE 


files 
© provide customized online help 


-268-6082 for the dealer nearest you, or order PerFORM 


a 


+} 
] 


| 
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ORM 20 For IBMPCand Compatibles 


e supports dot-matrix, Postscript, 
LaserJet, and most popular lase 
printers — eo 2 


PeEFORM Call 1-(800) 
Designer and Filler for only $294.95... or order PerFORM Filler for only $129.95 so. 


Delrina Technology Inc., (USA) 4454 Genesee St., Buffalo NY., 14225, (716) 835-0405 (Can) 10 Brentcliffe Rd., Suite 210, Toronto, Ont., M4G 3Y2, (416)423-0456. 
PerFORM, PerFORM Designer and Filler © 1989 Delrina Technology Inc. All rights reserved. PerFORM and Delrina Technology Inc. IBMisa registered trademark of 
International Business Machines Corp. GEM and GEM /3are trademarks and Copyright © Digital Research Inc., 1988. Allrights reserved. AllpricesshownareinU.S.S. 
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TECHNOLOGY INC 


Lab Notes 


An undocumented feature of the PC- 
MOS DEBUG program will help if you 
need to troubleshoot your serial ports. Af- 
ter entering DEBUG, if you simply type 
the command X and press return, DEBUG 
will display the contents of system memo- 
ry starting at location 0400:0000, showing 
you the base addresses of the serial ports 
installed in your system. 

Sometimes the PC-MOS security sys- 
tem can be too secure. The Software Link 
reports that new users often have difficulty 
in removing security protection from a file 
or subdirectory to permit general access. 
Protection can be easily removed by any 
user with the proper access to the secured 
file just by copying the file, using the op- 
tion /C_ (the letter C followed by an under- 
score). The underscore sets the security 
class assigned to the file to nil. 

One way you can take advantage of the 
multiuser power of PC-MOS is to give a 
duplicate display to a client or associate. 
By selecting the same tasks both on the 
console and one or more terminals, two or 
more users can simultaneously see the 
same screen. Using the PC-MOS security 
options, you can allow users to interact 
with the screens by typing or lock out the 
keyboard. You can also lock out other us- 
ers from seeing your private tasks. 

Normally you’ll change tasks by press- 
ing Alt and the number corresponding to 
the task on the numeric keypad. Alterna- 
tively, you can use the command 
SWITCH (which can also be used from 
within batch files). These two methods of 
changing tasks differ in a significant way. 
The keystroke combination affects only 
the terminal on which it is executed. The 
SWITCH command belongs to the task in 
which it is executed. In other words, using 
SWITCH will cause all workstations cur- 
rently showing the given task to switch si- 
multaneously to the newly selected task. 


SUMMARY 
If you want to learn more about the internal 
operation of PC-MOS, The Software Link 
offers a technical reference guide. Unless 
you're a programmer and want to develop 
applications for PC-MOS, however, you 
probably won’t want to tangle with it. The 
technical reference manual consists for the 
most part of system calls needed for soft- 
ware development. 

On the other hand, Martin Stitt, one of 
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the programmers who helped create PC- 
MOS, has written a soon-to-be-published 
book tentatively titled Inside PC-MOS. 
Within it you’ ll find a wealth of tips for set- 
ting up your PC-MOS system and optimiz- 
ing its operation. A telephone call to The 
Software Link will give you the most up- 
to-date information regarding the book’s 
availability. 

Though the discussion presented here 
has centered on The Software Link’s PC- 


MOS/386, the underlying point is that mul- 
tiuser systems built around standard PC 
hardware are emerging as powerful and vi- 
able alternatives to LANs and standalone 
PCs. The small-business user will do well 
to strongly consider multiuser systems 
such as PC-MOS/386 as a potential solu- 
tion toa company’s computing needs. 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


Our Printer Sharing Unit 


Does Networking! 


An integrated Soiution 

Take our Master Switch™, a sophisticated 
sharing device, combine it with MasterNet™ 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


PO. Box 742571 e Houston, Texas 77274 @ Tel 


MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 


enn 
Give a Foose to your computer 


(713) 933-7673 @ FAX 


it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 
Commitment to Excelience 

At Rose Electronics, we're not satisfied 
until you're satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 


(713) 933-0044 e Telex 4948886 
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Even the quickest minds tend to brake 
suddenly when confronting new languages. 
Enter new Microsoft® 
- QuickPascal Compiler. 
The first Pascal that is 
not only powerful but easy, intui- 
ive and 100% headache-free. 
we yo For example, our new 
sess _ Hypertext QuickPascal Advisor 
: ss offers on-the-job training: by 
cutting and pasting sample code you can learn 
to program in Pascal from scratch. And if you 
do hit a snag, the Quick Advisor can straighten 
everything out right on the spot. 
‘lo accelerate your thought processes 
even more, all of our processes are seamlessly 
integrated; no other Pascal offers you easier 


Microsoft. QuickPascal 


Now QuickPascal makes this 
are go even faster. 
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access to your editor, debugger and compiler. 
What’s more, QuickPascal is the first 
PC Pascal to offer Object Oriented Program- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data. And once you know 
Pascal, OOP is a snap. Which means, you get 
maximum productivity with minimum effort. 
Naturally, our Pascal is also fully source 
compatible with Turbo Pascal? 
So stop by your Microsoft dealer soon. 
You'll find our software is on the same 
wavelength as yours. 


Making it all make sense: 


Customers in the U.S. call (800) 426-9400. In Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft and the 
Microsoft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporation. Turbo Pascal is a registered trademark of Borland International. 


Note: This is the first DOS utility presented 
in this column written in C rather than in 
assembly language. Broadening our pro- 
gramming-language base to include C and 
other high-level languages will allow us to 
present a greater variety of useful utilities 
and will help readers hone their skills in C 
(the language that is becoming the de facto 
standard for writing applications) and oth- 
er languages. Both source and executable 
files for the utility can be downloaded from 
PC MagNet, and the source code will con- 
tinue to be presented with the article. We 
regret that the length of most high-level 
language programs will preclude our 
printing .BAS listings that could be typed 
in to create .EXE files. Reader submis- 
sions in high-level languages—as well as 
assembly language— are welcome .—Ed. 


If your programs used to pop up almost in- 
stantly but now seem to need a committee 
decision before loading, chances are 
they’ve simply become fragmented. On a 
frequently used hard disk, parts of a file 
may end up in widely scattered physical lo- 
cations. To read them in, the drive head 
has to waste time jumping back and forth 
across the disk, reassembling parts that 
ideally would be stored in a single, contig- 
uoUS series. 

But how often is a frequently used disk 
accessed? How many files must be frag- 
mented before it’s worth getting a defrag- 
menting program, such as one of those we 
reviewed in the October 11, 1988, issue? 
Answering that question is the purpose of 
CHKFRAG, this issue’s PC Magazine 
utility. 

The easiest way to get a copy of 
CHKFRAG.EXE is to download it from 
PC MagNet, as explained in the sidebar 
*‘CHKFRAG by Modem.”’ The C source 
code is listed here and is also available via 
PC MagNet. If you’re working from the 
source listing, CHKFRAG.C can be com- 
piled with Version 5.0 or later of the 
Microsoft C Compiler. 

After examining how the files are 
stored on your disk, CHKFRAG presents 
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SPEED UP FILE 
LOADING AND 
ACCESS: 
CHKFRAG.EXE tells 


you when it’s time to 
defragment the files on 


your hard disk. 


both an on-screen report (making it usable 
as a standalone utility) and an ERROR- 
LEVEL value that may be used within a 
batch file to call up your defragmenting 
program if appropriate. (A suitable batch 
file prototype is shown in Figure 1.) The 
command syntax for CHKFRAG is 


If the d: (drive) parameter is omitted, 
CHKFRAG defaults to analyzing the cur- 
rent drive. As detailed below, the alter- 
native switches /%, /N, and /E tell 
CHKFRAG the type of DOS return code 
to set in ERRORLEVEL when returning 
to DOS. If none is specified, the percent- 
age value is returned. Adding the optional 
/L, parameter does not change the return 
code but causes CHKFRAG to print the 
filenames and directories that are frag- 
mented. 

The program’s output can be redirected 
to a file or a printer for easier examination. 
Although the CHKFRAG.EXE program 
is only 16K long, you may need more than 
100K of available memory in order to run 
it, depending on the size of the disk you’re 
checking. 

The default /% parameter returns the 
percentage, from 0 to 100, of fragmented 
files found. Thus, if you have a disk with 


97 files and 3 directories (or 100 total file- 
names) on the disk, and 2 of the directories 
and 10 of the files are fragmented, 12 will 
be returned via ERRORLEVEL. If any 
files are fragmented, the lowest percent- 
age, 1 percent, will be indicated, regard- 
less of the actual number of files on that 
disk. : | 

The /N parameter tells CHKFRAG to 
return the number of fragmented files. 
Possible ERRORLEVEL return values 
range from 0 to 254; the 254 value is used 
even if more than 254 fragmented files are 
found. Using the /N switch is especially 
suitable for situations in which the number 
of files on the disk varies widely, so that a 
percentage may not accurately reflect how 
much fragmentation exists. 

The /E parameter tells CHKFRAG to 
return the number of extra segments 
found. Again, the possible ERRORLEV- 
EL return values are 0 to 254. To be con- 
sidered fragmented, a file must be split 
into two or more parts, and each part after 
the first is thought of as an extra segment. 
If you had two fragmented files, one split 
into three parts and the other into six, a to- 
tal of seven extra segments would be re- 
ported. The /E return code is useful when 
checking a disk with a fixed, relatively 
small number of files; such a disk should 
be reorganized (defragmented) when 
many extra segments develop without re- 
gard to percentage or number of files frag- 
mented. 

An ERRORLEVEL code of 255 is used 
to indicate an error condition. The code 
can indicate that: 
= A command-line error was made. 

@ An invalid drive was specified. 

m™ The DOS ASSIGN or SUBST com- 
mand defines the drive. 

m The drive is a network drive. 

m@ The DOS version is earlier than 2.0. 

m There is not enough memory. 

= The BOOT record or FAT could not be 
read. 

m@ There are cross-linked clusters (run 
CHKDSK). 

@ There are lost clusters (run CHKDSK). 
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As suggested by the last two error con- 
ditions, before using CHKFRAG you 
should always check the drive with the 
DOS CHKDSK utility, specifying the /F 
parameter. That will salvage what can be 
saved of cross-linked or lost clusters, a far 
more serious kind of problem than file 
fragmentation. 


A DISK OVERVIEW 

As indicated at the beginning of this arti- 
cle, fragmentation results whenever the 
bytes that make up an individual file are 
not stored in contiguous areas of a disk. 
This requires the disk heads to move more 
often than is efficient to read a file. To un- 
derstand fragmentation more fully, we 
must first look at how a disk is organized. 
The sidebar ‘‘Directory and FAT Organi- 
zation: How DOS Keeps Track of the Parts 
of Your Files’’ provides a detailed exam- 
ple to supplement the treatment here. 

When you issue the DOS DIR com- 
mand, you see filenames, extensions, file 
sizes, and date/time stamps. But behind 
the scenes, more information is being ma- 
nipulated. Files on-disk are contained in 
areas known as sectors. The usual sector 
size on a disk is 512 bytes, although a sec- 
tor can be larger. The sectors on a disk are 
grouped together in areas known as clus- 
ters. The number of sectors contained in a 
cluster is established when the disk is for- 
matted, and the number may vary with the 
size of the disk and with the disk-format- 
ting software. 

In a typical situation, you would have a 
20MB drive with 512-byte sectors; the 
FORMAT program would group four sec- 
tors into each cluster, making the size of 
one cluster 2,048 bytes. If you now save a 
2,100-byte file, DOS must store it in two 
clusters. The first 2,048 bytes of the file fill 
the first cluster, and the next 52 bytes go 
into the second. The remaining 1,996 
bytes of the second cluster will go unused 
unless the file owning that cluster grows in 
length. Any file that is not a “*zero-length’”’ 
file uses a minimum of one cluster. 

Immediately following the boot record 
on the disk is an area known as the FAT 
(file allocation table). This table keeps 
track of which clusters are allocated, 
which are available for assignment, and 
which (if any) are known “‘bad spots’’ that 
cannot reliably contain data. 

The clusters on a disk are numbered se- 
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quentially starting with cluster number 2, 
and sequentially numbered clusters are 
physically located next to each other on the 
disk. As data is written to a file, clusters 
are allocated to that file. When a cluster is 
needed during a write operation, the first 
available cluster on the disk is assigned to 
the file and a notation of the assignment is 
made in the FAT. The number of the first 
cluster of a file is stored in the directory en- 
try for that file. 


HOW FRAGMENTATION DEVELOPS 
When the cluster numbers assigned to a 
file are not strictly sequential, the file is 
considered fragmented. A file that fits en- 
tirely into cluster numbers 200, 201, and 
202 is unfragmented and will load at opti- 
mum speed. If the same file were assigned 
to cluster numbers 200, 307, and 412, it 
would be fragmented. A fragmented file 
loads more slowly because the disk heads 
must move far more often to read the file, 
and the movement of disk heads is the 
slowest part of accessing files. 

Generally speaking, fragmentation has 
a greater effect on processing times of files 
that are accessed sequentially than those 
that are accessed randomly, but both types 
of access work more quickly when the files 
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involved are not fragmented. 

A second, less obvious drawback of 
fragmentation is that if a file is lost, uneras- 
ing (recovering) it is considerably more 
difficult, if not impossible, because all of 
the file’s clusters are not contiguous. If the 
clusters are contiguous, unerasing be- 
comes very easy. 


FIXING FRAGMENTATION 

There are numerous utilities on the market 
that will defragment the files on a disk, as 
indicated in our October 11, 1988, review. 
At a minimum, each of these utilities will 
rearrange cluster assignments of files on a 
disk to make them contiguous. Some will 
additionally allow you to arrange the actu- 
al sequence of files on the disk according 
to your preference. CHKFRAG’s job is to 
tell you when you would do well to consid- 
er using a defragger. 

An alternative to using a reorganization 
utility is to back up the disk, reformat it (or 
at least erase all the files), and then restore 
your files to the disk. As long as the back- 
up is not an image backup (an actual image . 
of the fragmented disk, created by some 
tape backup systems), the restore will 
automatically replace the files in an un- 
fragmented form. Unfortunately, this al- 


Figure 1: This is a prototype of a batch file that runs CHKDSK and CHKFRAG on a designated drive. 
If 25 percent or more of the files on the drive are fragmented, the de fragit command (which you 
would replace with the proper command for the defragmenting utility you have on your system) will be 
executed. Note: The defragmenter you use may not support redirection of its output to a printer, 


assumed here to be connected to LPT 1:. 
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ternative method is usually time consum- 
ing and tedious if there is a significant 
amount of data to be backed up and re- 
stored. 
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HOW CHKFRAG WORKS 

At startup, CHKFRAG first checks the 
command-line parameters and prints an er- 
ror message if there is an obvious mistake. 
A test is then made to assure that the disk 
requested is a valid drive, is not a network 
drive, and is a separate disk volume (as op- 
posed to being a SUBSTituted or AS- 


print£("CBKFR 


} 


if (pe || (etc 


SIGNed volume). This is done with DOS 
function 44h (IOCTL) and the undocu- 
mented DOS function 60h. For want of a 
better name, we call this function Trans- 
late DOS Name; it will be discussed more 
fully below. 

If the disk checks out all right, the FAT 
must then be read into memory. In order to 


CHKFRAG.C: The C source-code listing for CHKFRAG.EXE. To compile the program, use Version 5.0 or later of the Microsoft C Compiler. 
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CHKFRAG BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNet. 

_ Todownload CHKFRAG.COM, 
log on to PC MagNet. Enter GO 
UTILITIES or choose PC MAGA- 
ZINE UTILITIES from the top 
menu, then DIRECT UTILITY 


~ DOWNLOAD from the next. Enter 


the filename, then select the file 
from those presented. Answer (Y) 
to DO YOU WISH TO DOWN- 
~LOAD? Press Enter to see the trans- 
fer protocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your 
communications software for ei- 
ther 300 or 1,200 bits per second, 7 
data bits, even parity, | stop bit, and 


full duplex. You can use any of. 


more than 300 local access phone 
numbers, including: Boston, (617) 
542-1796; New York, (212) 422- 
8820; Chicago, (312) 693-0330; or 
San Francisco, (415) 956-4191. To 
find the number nearest your dial- 
ing exchange after you have sub- 


scribed, or for 2,400-bps service, — 


connect with PC MagNet and type 
GO PHONES. For Customer Ser- 
vice, call (800) 848-8990; in Ohio 
and outside the United States, call 
(614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME prompt, enter CIS. At the 
USER ID prompt, enter 177000,5000. 
EnterPC*MAGNET at the PASS- 
WORD prompt and Z10D8914 at 
_ the ENTER AGREEMENT NUM- 
BER prompt. 

You don’t have to be a member of 
CompuServe to access PC MagNet. 


It costs $12.50 an hour for 1,200/ 


2,400-bps service and $6 for 300- 
bps, via MasterCard, VISA, or 
American Express. These pro- 
grams can be copied but are copy- 
righted and are made available only 
for noncommercial use. You may 

_makecopies for others as long asno 

_ charge is involved, but making 
copies for any commercial purpose 
is prohibited. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 


CHKFRAG 
Command 
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Purpose: Reports on-screen the extent of file fragmentation on a hard disk 
and provides an ERRORLEVEL value usable within a batch file to 
call a defragmenting program. 


Format: CHKERAG [d:] [/% | /N1/E] [/L] 


Remarks: Executed without any of its optional parameters, CHKFRAG 
produces a screen report indicating the number of files and 
directories on a disk, how many and what percentage of these are 
fragmented, and how many extra (noncontiguously stored) parts 
of files are contained on the currently logged drive. An ERROR- 
LEVEL code of 0 to 100, reflecting the percentage of fragmented 
files (the /% parameter is the default), is also shown. 
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An alternative drive (d:) to be analyzed may be specified, as may 
ERRORLEVEL return codes that reflect the actual number of 

fragmented files (the /N parameter) or of extra sections (the /E 

parameter). The ERRORLEVEL return codes are not intended for 

Strict accuracy: if any file is fragmented, the minimum ERROR- 

LEVEL returned by the /% parameter is | percent, and 254 is the 
maximum ERRORLEVEL returned by the /N and /E switch 

options. These return codes are intended to be used to trigger 

automatic loading and execution of the user’s defragmenting | 
utility from within a batch file. An ERRORLEVEL return code of 
255 is used to indicate an error condition, which halts operation. 


If desired, a list of the names of fragmented files and directories 
can be produced by specifying the optional /L parameter. The 
normal screen output from CHKFRAG may be redirected to a file 
or printer for easier analysis. 


The DOS CHKDSK command, specified with its /F switch, should 
be executed before running CHKFRAG; lost clusters or cross- 
linked files are interpreted by CHKFRAG as error conditions. | 
Drives created with the DOS ASSIGN or SUBST command and | 
directories created by JOIN are not checked by CHKFRAG. 

While analyzing large disks, the utility requires approximately 

100K of available RAM. CHKFRAG’s on-screen recommenda- 

tions are to consider using a defragmenting utility when file | 
fragmentation is between 11 and 75 percent and definitely to use 

one with 75 percent or greater fragmentation. 


CHKFRAG.EXE was written in the C language, and its source 


code should be compiled using Version 5.0 or later of the 
Microsoft C compiler. 


Notice: Never Before in Computer History Has a 
65Mbyte 28MS hard drive 
e Two serial, one parallel port 
«2$6/20MHz/1 M ican 
| Famed Omnikey/102 keyboard 
amber or white monitor 
@ One-year warranty with our 


Buying Opportunity Like This Been Offered... Look At All You Get! 
Performance-enhancing software 
Same Price - Same Configuration unique overnight parts replace- 


Take Your Pick | Features Unmatched Anywhere... 
© 0 © 
e One or two Mbyte of RAM 
| 16MHz/ 2 MB RAM One 1.2Mbyte and 1.44Mbyte 
floppy drive 
(pick of the pros) 
, e 14” MonoGraphics flat screen 
OR MHz/1 MB RAM 
; e MS-DOS 4.01/GWBasic (full 
A REAL 32-bit 386—NOT AN SX! manuals) 
| se All are COMPLETE SYSTEMS ment policy* (freight paid by 
S with 68MB 28MS Drive, 
ey 3 14°* Graphics Monitor, ae ee 
- Omnikey and MS-DOS 4.01 oe ae : Soe ie ea 
Price as of June 15, 1989 ccguccceredisa 


ar, the readers of Computer 
Shopper, the world’s largest 
computer magazine, voted 
Northgate Computers “‘Best Buy”’ 
of all products advertised in the 
magazine and ‘‘Best Buy”’ for its 
80386 computer system. 


No money down ® 3 years+ to pay 
e Low monthly payments 

e Unlimited funds available! 
Works just like your VISA or 
MasterCard, Or... 


Northgate has a flexible lease 
plan suited to your needs. 
With up to five years terms, if 
cash conservation is your 
concern, ask about leasing 
your system with Northgate. 
PHONE NORTHGATE NOW... 


replac mt y’ Faster than 
third party service! If any field 
replaceable part in your system 
goes down and disables your 
computer, Northgate guarantees to 
ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT 
EXPENSE. You get a brand new 
part—be it the largest and most 
expensive hard drive to the smallest 
part—and it’s shipped to you 
BEFORE YOU RETURN THE 
OFFENDING PART! Check our 
competition. In most cases, they 
must get the part or the whole 
computer back before you get S 
a replacement. ee 


The dectsion ts up to YOU... 


¢ Superb 80286/16MHz with 2MB of RAM 
e Blazing Fast New 286/20 System 


e True 32-Bit 80386/16 (Not an SX) 


All three are complete systems configured alike 


at the same astonishing landmark price! 


NORTHGATE’S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 


full size case and 1MB usable RAM. 


Doesn't waste 384K of RAM as 
many others do with shadowing 
methods. 

OUR 286/16, with speed to 
spare, comes with a second 
Megabyte of RAM at no extra cost. 
Even with extra RAM it’s hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-bit SX systems to true 32-bit 
386 Computing Power. Imagine, a 
power computer with 68 MB of 
FAST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq’s SX.) 

Which one is best for you? Either 
way you'll get Northgate’s industry- 
leading performance, quality, 


workmanship and warranty. As 
with all Northgate systems, 

these three feature 800,000 Bytes 
Per Second throughput—up to 
three times faster than Dell, 

IBM, Compaq. 

All systems give you 1MB RAM 
expandable to 16MB; Microscience’s 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes—BOTH 
1.2 and 1.44 floppy drives; our 
exclusive OmniKey/102 keyboard; 
high resolution 14”’ flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS...Northgate makes 
available a wide range of options. 
We'll build your Northgate Your 
Way and you will be amazed at our 
“No Baloney”’ pricing. 


Hard drive options available from 
40 MB SCSI for $300.00 to 600 MB 
ESDI at $3,800.00. Prices include 
drive and ESDI, SCSI or RLL con- 
troller. Video options range from 


If One of These is Not For You...Ask about Northgate’s 286/12 that 
was awarded PC Magazine's ‘‘Editor’s Choice’ (1/31/89). Or Northgate’s 
386/20, top of the line! 


Phone Now...Let Northgate begin 
building your computers...Today! 


HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 
NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m. Central a) AZ 
Canadian Toll Free Order Hotline: 800-338-8383 = : 


TERMS: VISA, Mastercard, COD, “‘Big N’’ credit card, prepayment (wire transfer); and purchase 
orders for rated accounts. We also ship to APO and FPO. All shipments are FOB Minneapolis, Minn. 


Personal checks up to $6,000 receive instant approval through TeleCheck. 
13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 


14” VGA mono for $395 to 16” VGA 
color for $1149, including video 
card. Call Northgate now for 
complete details. 


NOBTHGATE 
COMPUTER 
SYSTEMS 


13895 Industrial Park Blvd., Suite 110, 
Plymouth, MN 55441 


Prices and specifications subject to change without notice. Northgate reserves the right to substitute components of equal or greater quality or performance. 
All items subject to availability. 
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read the FAT, the number of sectors in the 
FAT must be known. That number is con- 
tained in the boot record (sector 0) of the 
disk. In order to read the boot record, the 
sector size of the disk being tested must be 
known so that enough space for the sector 
and the FAT can be allocated. 

Getting the sector size is a fairly simple 
operation. One of the parameters returned 
by DOS function 36h (Get Disk Free- 
space) is the sector size. This value is used 
to allocate memory into which a sector (in 
this case, the boot record) can be read. 

The boot record contains the number of 
sectors in the FAT. From this information 
the size of the FAT is calculated, an appro- 
priate number of bytes is allocated, and the 
FAT is read in. Note in the code that the al- 
location for the FAT is done via a huge al- 
location call. This allows CHKFRAG to 
work with a FAT longer than 64KB; such 
lengths are often encountered when deal- 
ing with disk volumes that exceed the old 
32MB DOS “‘barrier.”’ 

Starting with the root directory, 
CHKFRAG then analyzes the cluster allo- 
cations for all files and subdirectories to 
see whether the segments for each are con- 
tiguous. If the segments of a file or subdi- 
rectory are not contiguous, the appropriate 
counters are incremented and, if the /L pa- 
rameter was specified on the command 
line, the filename or directory name is dis- 
played. When all files and directories have 
been checked, the appropriate count or 
percentage is returned as a DOS return 
code. 


UNUSUAL ALGORITHMS 

While all of this sounds straightforward, 
there are a few unusual turns that 
CHKFRAG must take while it is analyzing 
the disk. Mention was made earlier of the 
undocumented DOS function 60h, which 
we called the Translate DOS Name func- 
tion. This function takes a pointer to an 
ASCIIZ ‘‘name’’ of an object (pointed to 
by DS:SD and translates it into a ASCIIZ 
string (pointed to by ES:DI) that fully rep- 
resents the location of that object. For ex- 
ample, if you pass the string \ to the trans- 
late function, the return message will be x:\ 
where x is the letter designation of the cur- 
rent drive. In the same way, if you give this 
function the name of a SUBSTituted or 
ASSIGNed drive, the return will be the ac- 
tual name of the drive. If the name returned 
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is not the same as the name passed, the rea- 
son is generally that that drive is the result 
of a DOS ASSIGN or SUBST command. 
Such drives cannot be checked with this 
utility. The same call works with redirect- 
ed network devices on the IBM Token- 
Ring Network. Unfortunately, since func- 
tion 60h is undocumented, the call may not 
be maintained in future versions of DOS. 
Another unusual (though in this case 
documented) function used by CHK- 
FRAG is DOS function 44h, IOCTL. This 
is used to check if a disk is a local or remote 
(that is, network) drive. CHKFRAG will 
only check a drive that DOS thinks is local- 
ly attached to your machine. Note that it is 
up to the device driver for the disk being 


One of the most- 
interesting routines 
to implementisa 


recursive routine— 


a routine that calls 


itself. 


checked to tell DOS whether the device is 
local or remote. 

Perhaps the most confusing function 
we had to implement in CHKFRAG is one 
that traces chains of clusters in the FAT. 
(For a more general discussion of the rela- 
tion between the FAT entries and cluster 
numbers, see the sidebar “‘Directory and 
FAT Organization.’’) Based on the size of 
the disk, the FAT can consist of a series of 
12-bit or 16-bit entries. Each entry repre- 
sents a particular cluster and contains a 
pointer to the next cluster for that file or 
subdirectory. 

When the FAT consists of 16-bit en- 
tries, the code to read it is very straightfor- 
ward, because the FAT is essentially an ar- 
ray of integers. But when the FAT consists 
of 12-bit entries, it becomes somewhat 
more challenging. At 12 bits per entry, 
each entry occupies 1.5 bytes. In order to 
get the entry, you load the value into a 16- 
bit work variable and keep the upper 12 or 
the lower 12 bits, depending on whether 
the cluster number is odd or even. Al- 
though the code to do this is fairly simple, 
debugging can be a bear. That’s because 


the bytes in memory are reversed, thanks 
to the way the CPU stores word values in 
memory. If you’re looking at a register dis- 
play after a FAT entry has been loaded, the 
value looks very logical. But if you look at 
the FAT in memory, you must cross your 
eyes and go blind in the right half of your 
left eye or the left half of your right eye, 
depending on whether the cluster number 
is odd or even! 


RECURSIVE ROUTINES 

One of the most-interesting types of rou- 
tines to implement is a recursive rou- 
tine—a routine that calls itself. It’s not of- 
ten that you need recursion to implement 
an algorithm, but a directory search is one 
instance when it fits perfectly. The directo- 
ry search is the heart of CHKFRAG. 

The directory search routine is called 
with the name of the subdirectory that is to 
be searched. The routine checks each of 
the files and subdirectory entries in the di- 
rectory passed, checking the FAT chain of 
each for fragmentation. After this, the rou- 
tine calls itself with the name of each direc- 
tory encountered in the current search. 
This continues until every directory has 
been searched. 

When CHKFRAG starts, the first call 
to the directory search routine passes the 
root directory of the disk to be checked. 
The directory search routine takes it from 
there, testing every file and subdirectory 
on the disk. Note, however, that if a ‘“di- 
rectory’’ represents a disk integrated into 
the current file system by a DOS JOIN 
command, that subdirectory will not be 
checked. 

Finally, a couple of notes are in order 
about the nuances of various DOS calls. 
The first concerns the Find First and Find 
Next calls. In looking at the code, you may 
have wondered why we didn’t use the 
_dos_findfirst() and _dos_find- 
next() routines instead of the old-style 
FCB (File Control Block) calls. In fact, the 
original code for CHKFRAG did—until 
we discovered that the new-style DOS 
calls don’t contain the first cluster number 
anywhere in the returned information! The 
old FCB calls return the actual directory 
entry, which does contain the cluster num- 
ber. Without these ‘‘outmoded’’ calls, 
CHKFRAG would have to calculate and 
read the absolute sectors of directories in 
order to get the entries and the cluster num- 
bers in them. 

The other note concerns the DOS Read 
Volume Label code. This routine consists 
of issuing a_dos_findfirst() with the 
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_ This diagram depicts how DOS stores and 
links data on a disk. A disk contains four 
basic areas: the boot record, the file 
allocation table (FAT; two copies), the root 
_ directory, and the data area. Both copies of 
the FAT contain the same information. 


disk and by the formatting software. DOS 
stores this information in the boot record. In 
this diagram, the boot record shows 512 bytes 
per sector and 2 sectors per cluster, indicating 
a cluster size for the disk of 1,024 bytes. 


DOS reserves the following clusters: 
O0—unallocated cluster 

1— invalid cluster number 
FFO—FF6—reserved clusters 
FF/7—bad cluster 

FF8—FFF—last clusters in chain (EOF) 


DOS stores data on a disk in areas called 
sectors, which are grouped together to 
form clusters. When the disk is formatted, 
the size of its leading off sectors and 
clusters is determined by the size of the 


Boot record 
512 bytes per sector 
2 sectors per cluster 

FAT: Copy 2 

Root directory 


segment 


FAT: COPY 1 


1 cluster= 
| 1,024 bytes 
Cluster 
11 
Directory entry 
| DATA.FIL 
12) 012, 013, 014, 017, 019 
4,250 bytes 
13 
Each entry in Led 
the FAT repre- 
sents a par- 45 Second 
ticular cluster segment 


and contains a 
pointer to the 
next cluster for 
that file. 


16 


17 


Third 


18 segment 


19 


The file allocation table is an array of 
integer values that indicates the order in 
which clusters were allocated to store 
files on the disk. A directory entry is made 
in the FAT for every file or subdirectory in 
the data area. This entry includes the 
filename, its length in bytes, and the © 
numbers of the clusters it occupies. If the 
cluster numbers assigned to this file are 
not sequential, and therefore not 
contiguous, the file is considered 
fragmented. 


DATA AREA 


Cluster 


12 


13 


14 
15 


16 


19 


The last 870 
bytes of cluster 
19 are not used 
by DATA-.FIL, but 
are allocated to it. 
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argument indicating the root directory and 
the attributes indicating the disk label. You 
would suppose that if you passed it the la- 
bel attribute, DOS would know to look in 
the root directory, since that’s the only 
place a label entry can exist. But DOS re- 
quires the wildcard x: \* . * to find the la- 
bel, x being the drive to check. 


RECOMMENDATIONS 
We designed CHKFRAG to operate prin- 


cipally within a batch file. However, the 
program does produce an on-screen report 


CHKFRAG produces 


an on-screen report 


that will interest 


anyone using itas a 


standalone utility. 


that will interest those of you who want to 
use it as a standalone utility. The last line 
of the report is a suggested course of ac- 
tion. 

Regardless of the type of fragmentation 
ERRORLEVEL selected, the suggestion 
is based on the percentage of fragmented 
files. If no fragmentation is found, the ob- 
vious “‘No fragmentation—No action sug- 
gested’’ is displayed. For 1 to 10 percent 
fragmentation, the report is “‘Little frag- 
mentation—No action suggested.’’ If 
there is 11 to 75 percent fragmentation, 
‘‘Moderate fragmentation—Defrag 
should be performed soon’’ is displayed, 
and for 76 to 100 percent, ‘“Fragmentation 
critical—Defrag or Backup/Format/Re- 
store.”’ 

These suggestions should not be con- 
strued as absolute pronouncements, but 
rather as our recommendations of reason- 
able courses of action when you ask 
CHKFRAG to tell you the condition of the 
files on your hard disk. cE 


Bob Flanders is president and senior sys- 
tems analyst and Michael Holmes is vice 
president and senior systems analyst at 
NCI Systems, in Annandale, Virginia. 
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What’s involved in converting a DOS pro- 
gram to the OS/2 Presentation Manager? 
Unfortunately, as we shall see, there isn’t a 
single, simple answer to this question. 

Presentation Manager facilities primar- 
ily involve the user interface components 
of the program—menus and dialog boxes, 
keyboard and mouse input, and the display 
of text and graphics on the screen. Thus, 
much of the nonprogramming work in- 
volved in infusing your program with the 
look and feel of the Presentation Manager 
will probably involve an extensive rede- 
sign of the program’s user interface. 

For large applications, the conversion 
job will be easier if the DOS program has.a 
clean separation between the user interface 
parts and the internal ‘‘engine’’ functions. 

Very small programs, such as the utili- 
ties presented in the Productivity section of 
PC Magazine, often require a complete re- 
write. These programs usually make ex- 
tensive use of DOS function calls, BIOS 
keyboard functions, and direct screen 
writes. Quite often, as I’ve discovered, 
small programs have almost no code that 
can be salvaged for a Presentation Manag- 
er conversion. 

To illustrate what’s involved, this col- 
umn and my next Environments column 
present a Presentation Manager version of 
a DOS program that appeared in PC Mag- 
azine’s March 10, 1987, issue’s Utilities 
column. Written by Jeff Prosise, *ASC 
-COM is a RAM-resident DOS pop-up. 
When you invoke the program it creates a 
small window on the screen and displays 
an ASCII table, as shown in Figure 1. You 
can scroll through the table using the cur- 
sor movement keys. 


CONVERTING ASC TO PMASC 

The Presentation Manager version of this 
program is called PMASC. Interestingly 
enough, as you can see in Figure 2, I was 
able to preserve much of the look and feel 
of ASC in PMASC. The two programs not 
only look a lot alike, they function similar- 
ly, too. Both programs respond to the 
Home, End, PgUp, PgDn, and Up- and 


Environments 


Reworking one of our 


popular utilities will 


give you a taste of 
what's involved in 
converting RAN- 
resident DOS 
programs to the 


Presentation Manager. 


Down Arrow keys to scroll through the ta- 
ble. In addition, PMASC has a Scrollbar 
that lets you scroll through the table using 


_ the mouse. 


In this respect, then, I lucked out. I 
didn’t have to do any real look-and-feel de- 
sign. Jeff Prosise had already done that, 
and what he did worked very well in the 
Presentation Manager version. 

But I was not so lucky with the code in 
ASC. Because ASC is a RAM-resident 


pop-up utility, some of the program is de- 
voted to making the program resident, in- 
tercepting keystrokes, and popping up the 
program on the screen. Under the Presen- 
tation Manager, every program is a pop- 
up, so all this logic is irrelevant and must 
be replaced with the normal window-cre- 
ation functions used by PM programs. 

After popping up, ASC used the BIOS 
interrupt 16h to read keystrokes and it 
wrote character-mode output directly to 
the video display. The Presentation Man- 
ager way of doing these things is very dif- 
ferent. A PM program gets keystrokes in 
the form of messages and writes to the 
screen using GPI (Graphics Programming 
Interface) functions. 

So it didn’t take me long to realize that 
none of the code in ASC would find its 
way into PMASC. Of course, ASC was 
written in assembly language and I was 
planning to write PMASC in C, so that was 
another inducement to do a complete re- 
write. 

ASC.ASM was about 680 lines of 
tightly coded assembly language. 
PMASC.C is about 320 lines of C code. 
As with most other Presentation Manager 
programs, a few other short files (includ- 
ing a resource script and a module-defini- 
tion file) are also required. The ASC 
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-COM file is about 1,170 bytes; PMASC 
.EXE is about 6,250 bytes. PMASC’s 
code segment occupies about 3,200 bytes 
in the .EXE file, so this is a reasonable dif- 
ferential for small programs converted 


The purpose of 
PMASC i is to display an 
ASCII table. But | 


under the 


Presentation Manager _ 


this is notas 
_simpleasitsounds. 
In particular, which © 
ASClitableshould 
PMASC display? 


from assembly language to C. 

Of course, I couldn’t resist adding some 
new features to the program. In addition to 
the Scrollbar, which adds a mouse inter- 
face to the program, a second new feature 
you can see in Figure 2 is a menu option la- 
beled Codepage. Let’s stop our discussion 
for a moment to examine what a codepage 
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is and how the Presentation Manager 
graphics interface handles codepages. 


THE PM CODEPAGES 

The purpose of PMASC is to display an 
ASCI table. But under the Presentation 
Manager this is not as simple as it sounds. 
In particular, which ASCII table should 
PMASC display? 

ASCII stands for American Standard 
Code for Information Interchange, and it 
was crowned as a standard by the Ameri- 
can National Standards Institute (ANSJD) in 
1977. It has become a standard for virtual- 
ly all personal computers and for many 
minicomputers, as well. In ASCII, a 7-bit 
code represents letters, numbers, and a 
collection of common symbols. Displaya- 
ble characters are defined for codes 32 
through 126. Codes 0 through 31 and code 
127 are control codes. 

While the ASCII character set is fine for 
the bulk of text information in English, it 
does not include any letters with accent (or 
diacritic) marks commonly used in many 
European languages. However, many 
computers use an 8-bit byte for storing text 
strings, so it’s possible for additional let- 
ters and symbols to be defined for codes 
from 128 through 255. 

Over the years, then, these 128 addi- 
tional codes have been used for characters 
not in the normal ASCII character set. The 
only problem is that it’s been done in sev- 
eral different ways. When IBM developed 
the PC, it used the codes above 127 for 
some accented letters, a Greek alphabet, 
mathematical symbols, and line-drawing 
characters. The PC character set with 
which we are familiar is hard-coded into 
the ROMs of many video display adapters 
and printers, and it has been reproduced in 


countless books and articles. 

The IBM PC character set includes 
some accented letters; however, it does not 
include enough of them for many Europe- 
an languages. For this reason, several Eu- 
ropean countries use the codes above 127 
for their own text needs. 

Beginning with DOS 3.3, IBM at- 
tempted to bring some order to this by in- 
troducing the concept of the codepage. A 
codepage is simply a mapping of num- 
bered codes (generally 0 through 255) into 
symbols (or ““glyphs’’) that include the al- 
phabet, numbers, punctuation, and other 
handy symbols. 

DOS 3.3 supports five such codepages. 
Each has a three-digit identification num- 
ber. Codepage 437 is the standard IBM 
character set; codepage 850 is a general- 
purpose multilingual set. In codepage 850, 
many of the line-drawing characters (spe- 
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Figure 3: With the IBM or Microsoft C compiler 
and OS/2 1.1, the PMASC Make file correlates 
the related files to produce PMASC.EXE. 


cifically those that use both single lines and 
double lines) are replaced with accented 
letters. Codepages 860, 863, and 865 are 
character sets for Portuguese, French Ca- 
nadian, and Norwegian, respectively. In 
all these codepages, the codes from 0 
through 127 map to the same characters. 
But certain codes between 128 and 255 
map to different characters depending on 
the codepage. 

The use of different codepages on char- 
acter-mode video displays became feasible 
under DOS only with the introduction of 
the EGA. That’s because the EGA allows 
software to replace the default character set 
with a new one. This could not be done in 
character-mode on the CGA because the 
character set was hard-coded in ROM. 

In OS/2, as in DOS, codepage 437 (the 
original PC character set) is the default for 
character-mode programs. This default 
can be changed using the CODEPAGE 


Environments 


statement in CONFIG.SYS and the CHCP 
command, just as in DOS. Of course, 
hardware support is necessary for OS/2 to 
use different codepages in character mode. 

The OS/2 Presentation Manager runs in 
a graphics mode. A graphics system 
doesn’t rely on ROMs on the video board 
for displaying text. Instead, the Presenta- 
tion Manager handles the display of text 
through software, using font files. If the 
Presentation Manager font files support 
multiple codepages, implementing them 
from software should be trivial. 

And indeed, that is the case. You may 
be surprised initially to learn that codepage 
437 is not the default codepage for Presen- 
tation Manager programs. But why should 
it be? The line-drawing characters are sim- 
ply not needed in a graphical environment, 


se the 
Bn. 


type.....: 
editing.: Med-res 32x32 
viewing: Med-res 32232 


because programs can just draw lines 
wherever they want. It makes a lot more 
sense to use codepage 850 (the general- 
purpose multilingual set) as the default. 
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Figure 4: PMASC.RC contains or references all of the resources used to make PMASC.EXE. 


SSSR RRR ey 
SR SSR eee SRaet eae 
5 OH 

OS A 


Mon Apr 17 19:51:24 1989 


That is exactly what IBM has done. 

The Presentation Manager still supports 
codepage 437, of course, as well as the 
other three codepages (860, 863, and 865) 
mentioned earlier. Any of these codepages 
can be selected by a program that uses the 
PM’s GPI for displaying text on the 
screen. A PM program can obtain the cur- 
rent codepage identifier by calling the Gpi- 
QueryCp function, and it can switch to a 
different codepage by using GpiSetCp. 

For example, if a Presentation Manager 
program really wants to use codepage 437, 
all it needs to do is call 


The hps parameter is a handle to a presen- 
tation space. This function changes the 
codepage only for this particular presenta- 
tion space; it doesn’t affect any other pre- 
sentation spaces that may have been creat- 
ed in this system. 


AND EBCDIC TOO! 
While ASCII dominates the world of per- 
sonal computers, IBM mainframes and 
minicomputers don’t use it. They use a 
system called EBCDIC (Extended Binary 
Coded Decimal Interchange Code), in- 
stead. EBCDIC was originally derived 
from the codes used on punched cards, and 
it is quite different from ASCII. For exam- 
ple, ASCII codes 41h through 5Ah map to 
the uppercase letters A through Z. In EBC- 
DIC, codes Clh through C9h are A 
through I, Dih through D9h are J through 
R, and E2h through E9h are S through Z. 
Of course, just as it’s fairly easy for a 
graphics system to support multiple ASCII 
codepages, it should be easy to support 
EBCDIC codepages as well. This is partic- 
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ularly important to IBM because of the 
links the company is building between per- 
sonal computers and its larger machines. 
For example, a PC program receiving text 
data from a mainframe can simply switch 
to an EBCDIC codepage and display the 
data through GPI’s normal text output 
functions without any internal conversion. 
The Presentation Manager supports no 
fewer than 11 EBCDIC codepages in addi- 
tion to the 5 ASCII codepages. 

You can use PMASC to view any of 
these 16 codepages. They are all listed as 
options in PMASC’s menu. So, PMASC 
is more than just an ASCII table—it’s an 
EBCDIC table as well. If you’d like to 
compare these codepages on the screen, 
you can run multiple versions of PMASC 
and view them side by side. 


THE 315 CHARACTERS 
Exactly how does the Presentation Manag- 
er program support 16 codepages? Does it 
mean that there must be 16 different ver- 
sions of each font file? 
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PMASC.H 


Figure 6: The PMASC.H header file is used in 
constructing the executable. 
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Figure 7: This is the module-definition file used 
in creating PMASC.EXE. 
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In fact, it doesn’t mean that at all. It 
turns out that all of the codepages share a 
great many characters. The total number of 
characters in every one of the codepages is 
315. Therefore, each font that is included 
in the retail release of OS/2’s Version 1.1 
contains exactly 315 characters. The first 
256 characters are the characters that are 


contained in codepage 850. 

Whenever the user (or a Presentation 
Manager program) selects a codepage that 
is different from codepage 850, all that the 
Graphical Programming Interface has to 
do is set up a new table in order to map the 
codes O through 255 to a subset of these 
original 315 characters. 
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Add a PS/2 Internal Tape Backup 
to protect you and your data from 


the unthinkable. 


When you buy a PS/2? fill in the blank ‘‘B” 
slot with an IBM PS/2 Internal Tape Backup Unit and 
you won't have to worry about crashes, power surges, 
or losing important data. Made to the same exacting 
standards as your PS/2, the PS/2 Internal Tape Backup 
works with easy-to-use, menu-driven software that 
makes it easy to back up all your files. 

The PS/2 Internal Tape Backup is easy to eS 
install and can hold up to 80Mb of information at a time, so you can back up even the 
biggest jobs. And because it runs at 2Mb per minute, you can start it, go out to lunch, come 
back, and your work is done. It’s that fast. That easy. That accurate. 

To find out more about how putting an IBM Internal Tape Backup on your PS/2 
can protect you and your data, see your IBM Authorized Dealer or your IBM marketing 
representative. To find the dealer nearest you, call 1 800 IBM-2468, ext. 127. 


IBM and PS/2 are registered trademarks of International Business Machines Corporation. ©1989 IBM Corp. 
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THE PMASC FILES 

Now let’s start looking at the source code 
files that are used to build PMASC.EXE. 
Six files are required. You can download 
all of these files—as well as the PMASC 
.EXE executable—from PC MagNet. I 
will show you five of these files in this col- 


umn and will save the PMASC.C for dis- 
cussion next time. 

PMASC (with no extension) is a Make 
file and is shown in Figure 3. Assuming 
you have the six source code files, and 
have installed the IBM or Microsoft C 
compiler and OS/2 1.1 Programmer’s 
Toolkit, you can create PMASC.EXE 
simply by executing 


RECOOPERATE AND ENHANCE. 
YOUR XT INVESTMENT 


TURN IT INTO A 286 PC 


TRANSPLANT 


IN 48 HOURS 


FREE EVALUATION 


¢ © 2&@ 
¢ ¢ 
¢ ¢ ¢ 


FORTUNE 500 companies. 


EXPERT CONVERSION 


BURN-IN TESTING 


Don’t sink thousands of dollars into a new 286 PC when SEFCO’s Technical 
Experts will evaluate, and upgrade your XT to a powerful 80286 computer for 
a fraction of the cost. We can do for you what we’ve done for many satisfied 


TODAY’S QUALITY SOLUTION FOR YOUR COMPUTING FUTURE 


KEEP COST DOWN BY USING VIRTUALLY ALL OF YOUR EXISTING COMPONENTS. 
TRUE 16-BIT DESIGN GIVES YOU EXPANSION SLOTS FOR TODAY’S MOST 


ADVANCED HARDWARE. 


100% 80286 COMPATIBILITY WITH ADVANCED SOFTWARE LIKE OS/2, UNIX, AND 


WINDOWS 286. 


BLAZING 12 OR 16 MEGAHERTZ PERFORMANCE WILL MAXIMIZE YOUR 


PRODUCTIVITY. 


TAX DEDUCTABLE BECAUSE THIS IS CONSIDERED EQUIPMENT MAINTENANCE. 


FOR AS LITTLE AS $350.00 
WHY WAIT FOR THAT NEW 286 PC? 


RISK FREE PURCHASE 
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100% MONEY BACK GUARANTEE 
FREE EVALUATION AND ESTIMATE 

1 YEAR WARANTEE PARTS AND LABOR 
FORTUNE 500 REFERENCES 

FRIENDLY CUSTOMER SUPPORT TEAM 


CALL US TODAY FOR MORE DETAILS 
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-(800)777-1288 


IN CA. 


(818)888-8880 


PMASC.RC, shown in Figure 4, is a 
resource script file. P’ll describe this file in 
more detail shortly. PMASC.ICO is a bi- 
nary icon file referenced in PMASC.RC. 
Figure 5 shows a view of this icon as dis- 
played by the ICONEDIT program. The 
icon is a capital A (which stands for AS- 
CI) with a little ‘‘41,’’ the hexadecimal 
ASCII code for this character. 

PMASC.H (see Figure 6) is a header 
file that contains definitions of three identi- 
fiers used in both the PMASC.RC and 
PMASC.C files. Finally, PMASC.DEF, 
listed in Figure 7, is the module-definition 
file that LINK uses when constructing 
PMASC.EXE. 


THE MENU TEMPLATE 

The PMASC.RC resource script contains 
(or references) all of PMASC’s resources: 
an icon (stored in PMASC.ICO), a menu 
template, and a dialog box template. 

When using PMASC, you select the 
codepage you want to view from the 
menu. The menu template in PMASC.RC 
contains all the items in PMASC’s menu 
and shows how the items are nested. The 
main menu bar contains one item—the 
word Codepage. The keyword SUB- 
MENU indicates that this item invokes a 
drop-down submenu, which is shown in 
Figure 8. 

The submenu has three items: ASCIL, 
EBCDIC, and About PMASC. The About 
PMASC item causes the program to dis- 
play a dialog box, the template of which is 
also in PMASC.RC. 

You ll notice in Figure 8 that the ASCII 
and EBCDIC selections have small trian- 
gular arrows to right of the text. The trian- 
gles mean that these items invoke addition- 
al submenus showing the available 
codepages. Figure 9 shows the submenu 
that lists the ASCII codepages, and Figure 
10 shows the EBCDIC submenu. 

The ability to nest submenus in this way 
goes a step beyond the menu logic in 
Microsoft Windows. In Windows, it is not 
possible to nest submenus beyond drop- 
down menus invoked from the items on the 
main menu bar. 

Each item in the menu template in 
PMASC.RC has a number associated with 
it, listed at the far right. This is the number 
that the menu window uses when sending 
the client window a WM_COMMAND 
message to identify which item has been 
selected. I used the actual codepage num- 
ber for these identification numbers. In the 
next issue we’ll sée how this simplifies the 
menu processing in PMASC.C. cz 
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_ ‘For my Office, the 
right 286 desktop PC has 
got to be big on power.. 


but small on space.” 


ZENITH INNOVATES AGAIN™ 


The world’s number one family of PC compatibles* now brings you 
everything you expect in a 286 desktop...except the size. 


Big power in a small package. That’s the idea behind the Z-286 LP. Another 
Zenith Data Systems innovation to fit your workload and your work space. 

On the inside, the Z-286 LP is unmistakably a 286-based system — 
with enough “zero wait state” speed and power to handle heavy-duty word 
processing, large spreadsheets and huge databases. It’s also compatible with 
literally thousands of industry standard peripherals. 

For more advanced performance, the Z-286 LP easily lets you move up 
to MS OS/2° applications. It’s truly a desktop PC that’s built for today... 
and tomorrow. | 

The Z-286 LP also features 1MB of RAM—expandable to 6MB without 
using an expansion slot. Plus, it comes standard with MS-DOS? And all hard 
drive models include Microsoft® Windows. 

It’s on the outside, however, that the Z-286 LP offers you the biggest advan- 
tage: a dramatically smaller footprint than conventional desktops for more 
productive use of your desk space. 

So free up your workload and 
your work space with Zenith’s 
Z-286 LP. For your nearest 
Zenith Data Systems authorized 
dealer, call: 


1-800-553-0350 


DASARI AR ROM TATE 


praca meee : 0 mewn tet pel 


emsre | data 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON® 


Less Is More With Zenith’s Z-286 LP & 
Award-Winning Flat Technology Monitor. 


*Source: Dataquest 


Graphics simulate Microsoft® Windows, a product and trademark of Microsoft Corporation. 
MS-DOS and MS OS/2 are registered trademarks of Microsoft Corporation. CIRCLE 732 ON READER SERVICE CARD © 1989, Zenith Data Systems 
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Getting more from personal comput- 


ing doesn’t mean more PCs. It means 
balancing the right PCs with the right 


business solutions and connections. 
PRESENTING Ournew PW2Series 
THERIGHTPC §00/25A starts with 
25Mhz, 80386 desktop muscle. Up 
to 640 Mb of mass storage, cache 
memory, with tape back-up and VGA 
displays. And Windows/386 with 
MS-DOS to give you both ease of use 
and multi-tasking flexibility. 

THERIGHT he best solutions are 

BUSINESS created with specific 

SOLUTION businesses in mind. So 
we offer you our dealer network to 
bring you custom-tailored software. 
-Afree book tells you who and where 
_ you can get everything from Distribu- 


Unisys 
Value Added Marketing 
Software Guide to Marketers 
UNISYS pices al 


tion inventory control to Healthcare 
payroll applications. 

THERIGHT Unisys is an industry 
CONNECTIONS |eader in networking. And 
that includes our PCs. With our 
USERNET2 you can choose from 
Ethernet, loken Ring or simple twisted- 
pair wiring to communicate with minis, 
mainframes, or other PCs. _ 

And don't worry. Despite all the 
added power, these are true PCs. So 
you can run MS-DOS, XENIX, and 


'MS-OS/2 operating systems. 


Call today for your FREE copy of the 
Unisys Guide to Marketers. Find out 
more about the new PW2800/25A. 
And discover how one heavy-duty PC 
can tip the balance in your favor. 

Call 1-800-547-8362. 


USERNET? is a registered trademark of Unisys Corporation. PW2is a trademark of Unisys Corporation. MS-OS/2, MS-DOS, and XENIX are registered trademarks of Microsoft Corporation.© 1989 Unisys Corporation. 
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Until now there was only one way 


While C and Assembler give you power 
to burn, switching back and forth between them 
can leave your brain feeling a little fried. 

Allthat stopping. And starting. And con- 
stantly retracing your steps. 

Well, relax. Now there’s Microsoft® 
QuickAssembler. Available with our clever 
(uickC®Compiler in one location: the first inte- 
grated environment for C and Assembler. 

For the first time, you can save time with 
an integrated editor, compiler, assembler and 
debugger that let you create C programs, mixed 
C and Assembler programs, or Assembler pro- 
grams that stand alone. 

‘To make sure you feel at home in your 
new environment, we’ve designed Microsoft 
Quick Advisor, a hypertext electronic manual 
that coaches, coaxes and guides you on screen. 


to integrate Cand Assembler. 


Quick Advisor gives you access to information 
onall ROM BIOS and MS-DOS’ calls. And it 
even lets you cut and paste sample programs, 
so you can make both C and a 
Assembler subroutines part | 
of your routine in no time. | 
For more details on 
the incredible integrated 
power of QuickAssembler ff 
and QuickC Compiler, call & 
(800) 426-9400. If you own "=m —_ 
QuickC Compiler version 2.0 already, we'll tell 
you how to add on QuickAssembler quick. 
And take a load off your mind. 


prey 


Microsoft. QuickC. Compiler 
with QuickAssembler 


® 


Making it all make sense: 


Customers inside the 50 United States, call (800) 426-9400. In Canada, call (416) 673-7638. Outside the U.S. and Canada call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, the 
Microsoft logo, MS-DOS and QuickC are registered trademarks and Making it all make sense is a trademark of Microsoft Corporation. 


My recent columns have dealt with the 
management of two of the three kinds of 
RAM found on PCs: conventional memo- 
ry, which lies below the 640K boundary 
and is under the control of MS-DOS, and 
extended memory, which lies above the 
IMB boundary. To round out this series 
properly, I must pay at least some attention 
to expanded memory management as well. 

Expanded memory is a topic that has 
been addressed repeatedly for the last year 
or two in MS-DOS books and magazines. 
A recent issue of the now-defunct PC Tech 
Journal even had an extensive discussion 
of using expanded memory in FORTRAN 
programs! Still, in these days of gargan- 
tuan application programs written in high- 
level languages, proliferating TSRs, bulky 
network software, and increasingly pudgy 
versions of MS-DOS, expanded memory 
management must be in every competent 
DOS programmer’s bag of tricks, so I feel 
justified in covering the same old ground 
one more time. 


THE EXPANDED MEMORY SAGA 
Expanded memory is basically bank- 
switched memory—fast storage that can 
be larger than the CPU’s normal address 
space. Expanded memory is subdivided 
into smaller chunks (called pages) that can 
be independently mapped in or out of the 
CPU’s address space on demand, as illus- 
trated in Figure 1. 

The concept of bank switching is hardly 
new. It was used extensively on Apple II 
and S-100 bus computers to overcome the 
64K address limitations of their CPUs. In 
the earliest days of the IBM PC, bank- 
switched memory boards called JRAMs 
were sold in truckloads by a company 
called Tall Tree Systems. But the type of 
bank-switched memory known as expand- 
ed memory has been enormously success- 
ful because its proponents defined it as a 
software interface rather than in terms of 
hardware. 

The origins of the Lotus/Intel/Micro- 
soft Expanded Memory Specification 
(EMS) have already become the subject of 


Power 


Programming 


Here’s how to design 
your programs so that 
they can detect and 
take advantage of any 


installed EMS memory. | 


Conventional memory 


WHERE EMS MEMORY FITS IN 


apocrypha. The first EMS, developed 
jointly by Intel and Lotus, was announced 
and distributed to software developers at 
the 1985 Spring Comdex in Atlanta. For 
some reason this document was numbered 
as Version 3.0. Microsoft, which was 
looking for a way to satiate Windows’ no- 
torious appetite for memory, quickly 
bought into the EMS concept. After some 
minor changes, a new specification—Ver- 
sion 3.2—was released in September of 
the same year as a joint effort of Intel, Lo- 
tus, and Microsoft. 

However, EMS didn’t become an in- 
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Figure 1: In EMS, Versions 3.0 and 3.2, expanded memory pages are mapped into an area above the 
640K boundary, called the page frame. In Version 4.0, pages may be mapped anywhere in memory. 
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dustry standard without a few squeaks of 
dissent. The ink was hardly dry on the 
EMS blueprints before some of the LIM 
axis’s competitors proposed an alternative 
standard, which they called the 
AST/Quadram/Ashton-Tate Enhanced 
Expanded Memory Specification (AQA 
EEMS). The EEMS was immediately en- 
dorsed by Digital Research, which in those 
days still fancied itself the arch rival of 
Microsoft. Fortunately for the sanity of 
software and memory board designers ev- 
erywhere, the good sense of the market- 
place prevailed. After serving as article 
fodder for InfoWorld and PC Week, the 
AQA EEMS faded quickly into obscurity. 

EMS, Version 3.2, was completely sta- 
ble for about 2 years, during which it 
gained remarkably broad support among 
both software and hardware manufactur- 
ers. At the end of that period, you’d have 
been hard pressed to find a conventional or 
extended memory board that could not 
also be configured as expanded memory. 
Similarly, the ability to exploit expanded 
memory showed up in every class of soft- 
ware, from spreadsheet programs to net- 
work drivers to pop-up notepads. And, of 
course, expanded memory was the natural 
ally of every vendor of a RAMdisk, disk 
cache, or print spooler. 

The programmers responsible for 
maintenance of MS-DOS itself, on the 
other hand, have been much slower to take 
advantage of expanded memory. MS- 
DOS 4.0 was the first version that so much 
as recognized expanded memory’s exis- 
tence, and DOS 4.0 uses EMS memory 
only for certain private tables and buffers. 

In October 1987, Lotus, Intel, and 
Microsoft released EMS, Version 4.0. It 


EMS Release Memory 
version date supported 
3.0 April 1985 8MB 

3.2 September 1985  8MB 


4.0 October 1987 = 32K 


THE EVOLUTION OF EMS 


Figure 3: The code shown above tests for the presence of the Expanded Memory Manager (EMM) 


using the DOS “open” and “IOCTL” functions. 


supports four times as much expanded 
memory as Version 3.2, and it provides 
many additional function calls for use by 
multitasking operating systems. EMS 4.0 
theoretically even allows an operating sys- 
tem to run multiple applications at the 


Function Page Page 

Calls size mapping 

14 16K Above 
640K 

18 16K Above 
640K 
Anywhere 


98» Anysize 


Figure 2: EMS 4.0 represents a considerable step upward from the previous versions. The numbers 
of function calls shown here include all distinct subfunctions defined in the standard. 
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same conventional memory addresses by 
paging the applications in and out of ex- 
panded memory. As of this writing, how- 
ever, EMS 4.0 has not become generally 
significant for software developers, since 
full exploitation of its capabilities requires 
hardware assistance that is not available on 
older EMS boards. Some of the character- 
istics of the three versions of EMS are 
compared in Figure 2. 

The things we don’t know about the 
history of EMS would certainly be a lot 
more interesting than much of what we do 
know. For example, how did the engineers 
at Intel’s obscure Hillsboro, Oregon, out- 
post ever manage to link up with program- 
mers at the ordinarily staid and conserva- 
tive Lotus Corp. to create this new 
memory standard? How many changes in 
EMS 3.2 and EMS 4.0 were really driven 
by Microsoft’s schemes for forthcoming 
versions of Windows? The long-range im- 
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plications of EMS are thought-provoking, 
too. How long, for example, will EMS de- 
lay the acceptance of OS/2 by prolonging 
the lives of DOS applications and of real- 
mode multitasking managers like Win- 
dows and DESOView? 


USING EXPANDED MEMORY 

When you install expanded memory in 
your computer, you’re really installing a 
Closely integrated hardware/software sub- 
system. (I’m ignoring EMS emulation by 


80386-specific programs such as 386-to- 


the-Max for now.) The hardware portion is 
a plug-in that resembles an ordinary mem- 
ory board in some respects and in other 
ways is like an adapter for a peripheral de- 
vice. Thus, ithas memory chips, but it also 
has I/O ports to which the CPU must write 
to make portions of that memory address- 
able. 

The software component of an expand- 
ed memory subsystem is called an Ex- 
panded Memory Manager (EMM). Like a 
device driver, it is installed when the sys- 
tem is booted, using a DEVICE= direc- 
tive in the CONFIG.SYS file. In fact, an 
EMM has several other attributes of a real- 
character device driver: it has a device 


TESTING FOR EMS (2) 
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Expanded memory 


=| THE MOST-USEFUL EMS FUNCTIONS | 


function Call with Returns 
Get status AH = 40H AH = status 
Get page frame address AH = 41H AH = status 
BX = page frame segment 
Get number of expanded AH = 42H AH = status 
memory pages BX = available pages 
DX = total pages 
Allocate expanded AH = 43H AH = status 
memory pages BX =no. of pages - DX = EMM handle 
Map expanded AH = 44H AH = status 
memory page ' AL = physical page 
BX = logical page 
DX = EMM handle 
Release expanded AH = 45H AH = status 
memory pages DX = EMM handle 
| _ AH =status _- 


Get EMM version 


AH =46H 


AL =version 


Figure 5: Many memory boards can’t take advantage of the new EMS 4.0 functions, but this subset of 


EMS functions should be safe to rely on. 


driver ‘‘header’’; it has routines that can 
handle a subset of the requests that the 
DOS kernel likes to make on device driv- 
ers; and it has a ‘‘logical device name.”’ 
An EMM always has the device name 
EMMXXXX0, regardless of who manu- 


COMPLETE LISTIN 


Memory Manager 
interrupterrup 


d device name fc 
Memory Manager © 


river absent 


Figure 4: The alternative method of testing for the presence of a previously loaded EMM is to inspect 


its interrupt vector and device driver header. 


factures the expanded memory board or 
writes the EMM. 

But the device driver aspects of an 
EMM are really tangential. Its main job is 
to control the expanded memory hard- 
ware, to administer expanded memory as a 
system resource that may be used by many 
different programs at once, and to service 
the function calls that are defined in the 
EMS. Programs request these expanded 
memory functions from the EMM directly 
by means of software interrupt 67h. DOS 
does not participate at all in servicing these 
requests. 

When you want to use expanded mem- 
ory in one of your programs, the first step 
is to determine whether the EMM is pres- 
ent or not. This can be accomplished by 
one of two methods. The first is to ‘‘open’’ 
the EMM by its logical name with inter- 
rupt 21h function 3Dh—just as if it were a 
character device or a file. You must then 
make sure that you haven’t accidentally 
opened a real file with the same name; to 
do so, you use two of the interrupt 21h 
function 44h (IOCTL) subfunctions and 
subsequently “‘close’’ the EMM with in- 
terrupt 21h function 3Eh. The latter step 
avoids the needless waste of a handle you 
can’t use anyway. This procedure is 
shown in Figure 3. 

The other method of detecting the 
EMM relies on the fact that, if installed, 
the EMM will (of necessity) have captured 
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the vector for interrupt 67h, placing the ad- 
dress of its EMS function-call entry point 
in the vector. An application program test- 
ing for the presence of an EMM thus sim- 
ply fetches the contents of the vector and 
determines whether the segment portion 
points to a device driver header that 
contains the logical device name 
EMMXXXX0 (see Figure 4). This is not a 
very well-behaved way for an application 
program to act, since it involves inspecting 
memory that does not belong to the pro- 
gram. But it is the only reliable way for a 
device driver that needs expanded memory 
to test for a previously loaded EMM. This 
is because, at the time when device drivers 
are being loaded, DOS has not yet been 
fully initialized and most DOS interrupt 
21h functions (including ‘‘open’’) are not 
yet available. 

Once your program has established that 
an EMM is installed, it can proceed to in- 
voke the various EMS functions via inter- 
rupt 67h. The first order of business is to 
call the EMM’s status function to make 
sure the expanded memory hardware is 
present and working properly. Next, the 
‘*get version number’’ function should be 
called; this ensures that all of the EMS 
functions the program needs are supported 
by the particular EMM that is installed on 
the system in use. After that, your program 
can query the EMM to find out how much 
expanded memory is available, allocate 
some of the expanded memory pages, and 
proceed to put that memory to work. 

If you look in any of the popular DOS 
reference books, or in the EMS 4.0 spec it- 
self, you'll soon find yourself in a bewil- 
dering maze of EMS function calls. For 
the purposes of a normal application pro- 
gram, however, you can ignore all of the 
functions that were added in EMS 4.0 and 
restrict yourself to a rather small subset of 
the EMS 3.2 functions. In addition to the 
“‘get status,’’ ““get version,’’ and ‘‘get 
available pages’’ calls already mentioned, 
you need only be familiar with the ‘‘allo- 
cate pages,’’ “‘get page frame address,”’ 
“‘map pages,’’ and ‘‘deallocate pages’’ 
functions. (The ‘“‘page frame’’ is a 64K 
area above the 640K boundary into which 
expanded memory pages are mapped for 
access by the program.) 

As you can see in Figure 5, the subset of 
EMS functions I’ve just outlined is 
straightforward to use and reasonably 
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IMPLEMENTING EMS IN AN APPLICATION 


Expanded Continue without 
Memory Manager expanded memory 
present? or terminate 


Expanded 
memory subsystem 
functional? 


Get page frame | 
address 


‘Allocate expanded 


memory pages 


Allocation Can 
successful? continue with fewer 


Map expanded 
memory pages 


Release expanded | 
memory pages | 


| Terminate 


Figure 6: This flow chart shows the general procedure by which application programs use expanded 
memory. The use of expanded memory by TSRs or device drivers is more complex and is not 
discussed in this column. 
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symmetrical. For example, the EMS func- 
tion number is always placed in register 
AH, logical page numbers typically go in 
register BX, expanded memory handles 
(not to be confused with file or device han- 
dles) go in register DX, and so on. All 
EMS functions indicate success by return- 
ing 0 in register AH, or failure by returning 
an error code in AH with the most signifi- 
cant bit set. 

A sketch of the entire process of using 
expanded memory in an application is 
shown in Figure 6, and my next column 
will provide some practical examples in 


Your application 
program must release 
its expanded memory 
pages before 
terminating, or those 


pages will be lost until 


the system is 


restarted. 


the form of a useful utility program. One 
thing you should note even now, however: 
it is very important that your application 
program release its expanded memory 
pages before terminating. Otherwise those 
pages will be lost for use by other pro- 
grams until the system is restarted. Since 
DOS does not participate in expanded 
memory management, it can’t clean up ex- 
panded memory allocation when a pro- 
gram terminates unexpectedly; by con- 
trast, DOS automatically releases 
conventional memory allocations and file 
and device handles. 


THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan Bs 
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Haven’t You 


} Heard the News’? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.” 


‘To find'out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


“Minimum quantity 500 reprints. 
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This caption is 8 point type at 1664 x 12808 resolution. | 


If you’re looking at large displays, you should take 
a Close look at the L-*View" 19” display system from 
Sigma Designs. 

With 1664 x 1200 resolution, L-*View puts two | : 
million pixels on the screen. For crisp, clear images, f ee 
no other display system beats it. : : 

As a result, you can work all day without eye- 
strain. Even when you're working with 8 point type. 

You also get VGA, MDA and Hercules emulation wit 
PC and PS/2 compatibility. 

Just call 1-415-770-0100 for the name of your nearest 
dealer. And we'll show you how we've raised the standard for 
high-resolution display systems. In at least a million ways. 


I-*View is a registered trademark of Sigma Designs. All other product names are registered trademarks of their respective owners. 
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Aw...What the Heck! 


EXTREMELY POWERFUL 


DesignCAD 3-D version 2.0 is as powerful 
as most CAD systems costing $5000 - 
$10,000! Features like: Complex Extrusions- 
linear, scaler, and circular, Blending of Sur- 
faces, Shading, Cross Sectioning, Complex 
Sweeps and Translations, and Boolean opera- 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available... at 
any price! Engineers, Architects and Consul- 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-D. 


DesignCAD 3-D version 2.0 is available from most retail computer stores, or you may order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contacting us at: 


VERY EASY TO USE 


Just because DesignCAD 3-D is powerful doesn't 
mean it is difficult to use. Single keystroke com- 
mands and side-bar menus which give short direc- 
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not required, DesignCAD 3-D 
supports all popular digitizers and mice. 


Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutes! 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other CAD packages took up to 
twice as long to perform the same drawing and 
cost up to $5000.00! 


Still don’t believe us? The goblet pictured below 
required only 16 keystrokes and 3 commands to 
create! The top, front, side, and isometric views 
were created simultaneously... in less than one 
minute! 


only $399! 


WHY BUY THIS ONE? 


There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratio. Many people 
make the serious mistake of thinking that it is neces- 
sary to spend thousands of dollars to obtain ‘’a good 
3-D CAD system.” This is not true! We talk to people 
everyday that are sadly disappointed with their 
expensive’ CAD systems. Don’t be one of them! 
Call us and we will send you a complete set of 
literature and a free slide show demo disk. Once 
you compare DesignCAD 3-D version 2.0 with other 
aio systems we know you will choose DesignCAD 


DON’T TAKE OUR WORD FOR IT 


Here is what other people have to say about Design- 
CAD 3-D: 


“After you've worked with DesignCAD, the single 
keystroke commands are simple to remember and 
it becomes easy to ‘flick one key’ to execute a com- 
mand. An extremely ergonomically designed pro- 
ram. 
: HENRY LEVET, Levet & Daigle Architects - New Orleans, LA 
Designed a 65,000 sq. ft. nursing home using DesignCAD 
“Recently | worked with a firm that builds decks. 
They purchased your product on my recommenda- 
tion. | sat down with them and in two hours they 
were very proficien? in DesignCAD. Now they are 
more effective; and we can communicate... it’s 
wonderful to be able to do a block repeat 42 times 
and there are 42 2x4's to make the deck!”’ 


J. TURNER, Architect, TAO Ltd. - The Woodlands, Texas 
“Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
time can be expended on the project at hand. It 
also allows scientists and engineers to quickly 


present to management all views of a subject. (3-D).” 
DR. STEVENS, NASA Space Scientist/ Engineer 


HOW DO | GET ONE? 
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VERY LOW PRICED 


The first question asked by many people is, 
“Why is DesignCAD 3-D priced so low?” The 
answer? After developing DesignCAD 3-D 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets on 
the market. We took employee polls. Finally, in 
the great American Tradition, we said, “Aw... 
What the Heck! Let’s see the other guys 
beat this price!” DesignCAD 3-D version 2.0 
sells for $399. 


@ © i: 
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Small Business Computers, Inc. 


327 South Mill Street 
Pryor, OK 74361 
918/825-4844 

FAX: 01-918-825-6359 

TELEX: 9102400302 


REDIRECTING YOUR CURSOR 
When you are defining or redefining any 
range within 7-2-3, you can use the period 
key to move the “anchor” and “free” cells to 
the various corners of that range. The an- 
chor cell is the cell that remains fixed when 
you press the Arrow keys to expand or con- 
tract the range. The free cell is the cell in the 
corner opposite the anchor cell. The ad- 
dress in the control panel always will list the 
anchor cell first, followed by the free cell. A 
small, blinking, underline cursor always ap- 
pears in the free cell. 

In most cases, 7-2-3 will move the an- 
chor and free cells around a range in a 
clockwise direction when you press the pe- 
riod key. For example: if you highlight cells 
C3..E5, cell C3 will be the anchor cell, and 
cell E5 will be the free cell. If you press the 
period key, cell E3 usually becomes the an- 
chor cell, and cell C5 becomes the free cell. 

Sometimes, however, 7-2-3 will move 
the anchor and free cells in a counterclock- 
wise direction. Or, using the example 
above, cell C5 may become the anchor cell, 
and cell E3 may become the free cell. 

After some experimentation, | found the 
explanation for this behavior. If you press 
the period key an even number of times 
while defining a range, the cursor will move 
in the same direction the next time you de- 
fine a range. If you press the period key an 
odd number of times, however, 7-2-3 will 
move the cursor in the opposite direction 
the next time you define a range. 

1-2-3 defaults to moving the cursor in a 
clockwise direction. Therefore, as long as 
you continue pressing the period key an 
even number of times when defining 
ranges, 7-2-3 will continue moving the cur- 
sor in a clockwise direction. If you ever 
press the period key an odd number of 
times, however, 7-2-3 will start moving the 
cursor in a counterclockwise direction the 
next time you define a range. To get the 
cursor moving in a clockwise direction 
again, you'll have to press the period key an 
odd number of times. 

Apparently, 7-2-3 does not reset the di- 
rection in which it moves the cursor until 
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you exit from 7-2-3 and then reload it. Sim- 
ply retrieving a new worksheet does not re- 
turn the direction of movement to clock- 
wise. 

Since you can see the direction the cur- 
sor iS moving around a range when you are 
pressing the period key, there’s no need to 
be careful about pressing it an even num- 
ber of times. However, if any of your mac- 
ros move the cursor around a range while 
defining it, you should always be sure that 
the cursor is set to move in the correct di- 
rection before you invoke the macro, and 
that the macro always presses the period 
key an even number of times. 

For example, to remove any blank rows 
from the bottom-left of a print range, make 
sure that the cursor is moving in a clockwise 
direction before invoking the macro 


- /ppr (End) 


The period following the keyword {Up} does 


not alter the effect of the macro. However, it 
does assure that the cursor will continue to 
move in the same direction the next time 
you use the period key while defining a 
range. 

Rexford H. Swain 

Washington, Connecticut 


This is right—the number of times 
that you press the period key when 
defining a range does affect the di- 
rection the cursor will move the next time 
you define a range. 

However, the period key is not the only 
key that can change the direction of the 
cursor. In some cases, the Arrow keys will 
reverse the direction of the cursor. Specifi- 
cally, if you use the Arrow keys (not the 
period key) to “‘flip’’ the range so that the 
anchor cell is in a different corner, /-2-3 
will begin moving the cursor in the oppo- 
site direction immediately. 

Suppose that cells C3..E5 were high- 
lighted, cell C3 was the anchor cell, cell 
ES was the free cell, and the period key 
was moving the cursor in a clockwise di- 
rection. If you pressed the Left Arrow key 
four times, cells A3..C5 would be high- 
lighted, and cell A5 would be the free cell. 
Cell C3 would still be the anchor cell, but it 
would be at the upper-right corner of the 
range instead of at the upper-left corner. 
Consequently, the cursor would now 
move in a counterclockwise direction if 
you pressed the period Key again. 

Unlike the change in direction imposed 
by the period key, the one that’s caused by 
‘*flipping’’ a range is temporary. The di- 
rection in which /-2-3 moves the cursor 
the next time you define a range is based 
on the direction it was moving before you 
flipped the range—not the direction it was 
moving afterwards. 

Let’s again suppose that cells C3..E5 
were highlighted, cell C3 was the anchor 
cell, cell E5 was the free cell, and the peri- 
od key was moving the cursor in a clock- 
wise direction. If, before you pressed the 
period key, you pressed the Left Arrow 
key four times, cells A3..C5 would be 
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highlighted, cell C3 would still be the an- 
chor cell, and cell AS would be the free 
cell. If you pressed the period key now, 
1-2-3 would move the cursor in a counter- 
clockwise direction. If you pressed the pe- 
riod key an even number of times, /-2-3 
would resume moving the cursor in a 
clockwise direction the next time you de- 
fined a range. If you pressed the period key 
an odd number of times, /-2-3 would 
move the cursor in a counterclockwise di- 
rection the next time you defined a range. 


COPYING COLUMN WIDTHS 
Assigning the width of one column in an Ex- 
cel worksheet to another column is usually 
a bothersome chore. You select a cell in the 
desired column, pull down the Format 
menu, select the Column Width commana, 
write down the width that appears in the 
Column Width box, and then click OK or 
Cancel to end the command. Then go toa 
cell in the column to be resized, reissue the 
Format Column Width command, type the 
previously noted width, and click OK. 

There’s an easier way. You start, as be- 
fore, by issuing a Format Column Width 
command on a cell of the proper width. 
Then, however, you click OK without even 
bothering to look at the entry in the Column 
Width box. Now select a cell in the column 
to be changed, pull down the Edit menu, 
and pick the second command on that 
menu. Since you've just finished issuing the 
Column Width command, this command 
will be Repeat Column Width. Excel will 
then assign the width of the previous col- 
umn to the column that contains the select- 
ed cell. 

Richard Sands 

Portland, Oregon 


1-2-3 MACRO 


{Let WIDTH, @STRING (@CELLP 


_The second command on Excel’s 
Edit menu provides an easy way to 
reissue any repeatable command. 
If, for example, you issue the Copy com- 
mand followed by the Paste command, the 
second command on the Edit menu will be 
Repeat Paste. When you issue this com- 
mand, Excel will reissue the Paste com- 
mand, creating another copy of what you 
pasted into another cell previously. If the 
last command that you issued is not repeat- 
able, the second command on the Edit 
menu will be the inactive command Can't 
Repeat. 

Although /-2-3 does not feature a com- 
mand that assigns the width of one column 
to another, you can create a simple macro 
that does. The macro shown in Figure | as- 
signs the width of the column in your cur- 
rent cell to the column into which you sub- 
sequently move the cell pointer. 

The macro starts by entering the width 
of the current column into the cell named 
WIDTH (B5). The second statement dis- 
plays a prompt, points to the destination 
column at the top of the screen, and waits 
for you to press Enter. Once you do, /-2-3 
lets you move the cell pointer to the col- 
umn to which you want to assign the desig- 
nated width. 

Now when you press Enter, /-2-3 is- 
sues its /Worksheet Width Set command, 
types in the width stored in WIDTH (B5), 
and hits Enter. This assigns the width of 
the column to that of the originally speci- 
fied column. 


LINKING WORKSHEETS 

A new add-in application for Lotus 
1-2-3 and Symphony, @WS- 
LINK, lets you dynamically link one 
worksheet to another. It adds the new func- 
tion @WSLINK to /-2-3, letting you ref- 
erence information in any cell of any work- 
sheet on your disk. 


{GetLabel "Press ea 


_ column..." 


— ee 


(NOLL) 


Figure 1: This 7-2-3 macro copies the width of one column to another column in the same worksheet. 
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The form of the @WSLINK function is 


where filespec is the name of and path to 
the worksheet file from which you want to 
extract information, and cell is the name or 
address of a cell in that worksheet. For ex- 
ample, the function 


| @WSLINK(“c:\123\files\test","B5") 


references cell BS in a worksheet that is 
stored in the file named TEST.WK1, 
which is located in the c:\123\FILES di- 
rectory. 

@WSLINK gives you several ways to 
reference acell. If you wish, you can refer- 
ence cells by a range name instead of the 
address. You can also reference a cell by 
specifying the number of cells above, be- 
low, to the left of, or to the right of a cell 
containing a particular label. Or you can 
reference the first nonblank-cell in any di- 
rection, using a cell containing a certain la- 
bel as a starting point. 

If the referenced cell contains a value, 
the @WSLINK function will return that 
value. If it contains a label, the 
@WSLINK function will return the string 
equivalent of that label. If the referenced 
cell contains a formula or a function, the 
@WSLINK function will return the result 
of that formula or function. 

The @WSLINK function creates a dy- 
namic link between the worksheet that 
contains it and the worksheet that it refer- 
ences. Therefore, if you alter the entry in 
the cell referenced by the @WSLINK 
function, @WSLINK will return a differ- 
ent result the next time you recalculate the 
worksheet that contains it. 

For purposes of recalculation, /-2-3 
treats the @WSLINK function just like 
any other function. Whenever /-2-3 recal- 
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culates an @WSLINK function, it looks at 
the file allocation table (FAT) of the disk 
on which the file that @WSLINK refer- 
ences is stored. /-2-3 checks the FAT to 
see if that file has been saved since the last 
time the @WSLINK function was recal- 
culated. If it has been, 7-2-3 will recalcu- 
late the @WSLINK function. If it has not 
been saved, /-2-3 will not recalculate the 
@WSLINK function. 

The @WSLINK add-in uses a maxi- 
mum of 19K of memory and carries a sug- 
gested retail price of $49.95. To order a 
copy, call Goldata Computer Services at 
(215) 525-1098. 


EDITING 1-2-3 FORMULAS 
Recently, | entered a long formula into a cell 
in row 1 of a 7-2-3 worksheet. Then | copied 
that formula into a cell in row 100. At first, 
the copy of the formula returned the correct 
result. But after | brought the formula to the 
Edit line and pressed the Enter key to lock it 
back into the cell, the formula gave a differ- 
ent answer. Can you explain what is hap- 
pening here? 

Joseph J. Martella 

Weehawken, New Jersey 


i_| We sure can. /-2-3 allows you to 
type a maximum of 240 characters 
into any cell. However, this re- 
striction doesn’t apply to a formula that’s 
copied from another cell. 

When you copy a formula that contains 
relative references, /-2-3 changes the ref- 
erences to suit the new location. Depend- 
ing on the length of the formula and its new 
location in the worksheet, the copy of the 
formula may grow to more than the 240- 
character limit. 

For example, when you copy the 198- 
character formula 


from cell L6 into cell L106 of your work- 


Sheet, 1-2-3 changes it into the following 
formula: 


102+H103+H18 
oe 


Fortunately, 1-2-3 will accept the formula 
even though it exceeds the 240-character 
limitation. However, it will not allow you 
to type or edit a formula longer than 240 
characters. 

When you select Edit, /-2-3 brings 
only the first 240 characters of a formula to 
the Edit line. If you press Enter at this 
point, /-2-3 will attempt to lock the trun- 
cated formula into the worksheet. If the 
first 240 characters are a valid formula, 
1-2-3 will accept the truncated formula and 
return its result. If they’re not a valid for- 
mula (the more common occurrence), 
1-2-3 will simply beep when you hit the 
Enter key. 

There’s no good way to work around 
this problem. If you notice that /-2-3 trun- 
cates a formula when you bring it to the 
Edit line, press the Esc key instead of the 
Enter key; /-2-3 won’t replace the formula 
with a truncated version then. If you must 
edit a formula, however, copy it back to- 
ward the upper-left corner of the work- 
sheet, edit it, and then copy the edited for- 
mula back to the lower-right corner of the 
worksheet. 

In most cases, it’s better to break the 
formula into two parts, each of which con- 
tains fewer than 240 characters. To do this, 
you must divide the original formula (the 
one in the upper-left corner of your work- 
sheet) into two parts before you copy it 
down and to the right. 


CONTRIBUTE TO THE CLINIC 
‘| Share your latest spreadsheet dis- 
MAGAZINE covery through Spreadsheet Clin- 
ic. We’ll pay $50 or more for tips we print, 

plus an extra $25 if you submit your letter 
on-disk. If you do, please include a printed 
copy. Mail contributions to Spreadsheet 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the ‘“By Modem’’ side- 
bar in the Utilities column). Ha 
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Built 
|| Using 1-2-3 


Customized 
By Baler” 


Make the perfect package even better. Baler 
quickly turns Lotus® 1-2-3 applications into 
stand-alone programs run directly from DOS. 
These “baled” programs do everything your 
original application did, and a whole lot more... 


Tamper Proof Your Work 
Baler makes formulas and macros invisible 
and unchangeable. 


Speed} Your Calculations 
Baled programs run faster than sais original 


spreadsheet. 


Pick Your Menu Styles 
Changing menu styles is just one of the ways 
you can customize your spreadsheet. 


All This And More From 

The Industry Standard. 
Don't trust your spreadsheets to anything 
less. We set the standard with the industry’s 
first spreadsheet compiler in 1984. 


Baler Works. Guaranteed. 
Backed by a 30-day money back guarantee, 
$495 Baler allows you to make as many copies 
of your baled program as needed. To order, call 


1-800-327-6108 


lite Raler 


SPREADSHEET COMPILERS 


Baler Software Corp., 2300 N. Barrington Rd. 
Hoffman Estates, IL 60195 
312-490-5325 FAX: 312-884-9423 
*E'd. Choice 4/26/87 


« Copyright 1989 Baler Software Corporation. All rights reserved. 
Baler is a trademark of Baler Software Corporation. 
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THE NORTHGATE PROMISE... 


100% Customer 
Satisfaction! 


That's the BEST reason Northgate's 
286/12SM complete system deserves 
‘Your Choice” as your next computer! 


Unpack the carton, plug it together. 
Turn it on. The already formatted 
hard drive purrs. Up pops the C 
prompt. Type DIR. Zip. Files fly by 
so fast you have to freeze the screen 
to read them. 

Then you notice...68 megs or more 
of RLL hard disk storage. No 
partitions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don't even include DOS. They 
charge extra. Including Dell. 

Now...take it for a test drive. Load 
your programs. Finished so fast? Run 
|-2-3. Try a re-calc. You hardly get 
your finger off the Enter key before 
it’s done. You don’t know what fast is 
‘til you've run this baby. 

And the 286/12SM exudes 
quality. No cheap, old fashioned 12” 
monitor. Here's a high quality 14” 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 


monitor puts 256 colors on the 
screen. Simply magnificent. 

More quality: Wait until you 
discover data entry with Northgate's 
exclusive Omnikey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONG! 

You can’t buy OmniKey anywhere 
but Northgate! And it comes 
standard with all our systems. 

Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the 
other guys! 

But if you want the 286/12 
system that sets a new standard in 
the industry, backed by a company 
that just won't let you down, CALL 
NORTHGATE. 


Everyone loves our overnight replacement policy! Faster than third party 
service! If any field replaceable part in your system goes down and disables 
your computer, Northgate guarantees to ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT EXPENSE. You get a brand new part—be it the 
largest and most expensive hard drive to the smallest part—and it’s shipped to 
you BEFORE YOU RETURN THE OFFENDING PART! Check our competition. In 
most cases, they must get the part or the whole computer back before you 


get a replacement. 


Fully configured with 68 MB hard 
drive, 14” monitor, 1.2 MB and 

- 1.44 MB floppy drives, | 
Omnikey/102 keyboard _ 

~ AND MORE... 


No lightweight 
this... full expansion 
capabilities, features 
and performance 

no other complete 
system can offer 

at the price 


NOPTHGATE 
COMPUTER 
SYSTEMS 


| | mces and what makes 
Northgate a better value. Many systems have 
IMB of RAM (including Dell, CompuAdd). 
BUT...only 640K is usable. The other 384K 
is “shadowed”’ 
That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can't use SmartDrive for Windows— 
want to see what S-LO-W is? Try it. 
Northgate performance is as good or 
better and gives you more for your money. 


Northgate 286/12 

Northgate Computer Systems 
13895 Industrial Park Blvd., #110 
Plymouth, MN 55441 

(800) 548-1993 

(612) 553-0111 


List Price: With IMB RAM, 67MB hard 
disk, 1.2MB 54-inch or 1.44MB 3'-inch 
floppy disk drive, monochrome card 
and monitor, DOS 3.3, $2,124: with 
VGA card and monitor, $2,594. 


In Short: Northgate bundles high- 
performance systems. The competitively __ 
priced 286/12 combines hardware and soft- 
ware components to get the most from the - 
12-MHz AT-Level architecture. 


Northgate’s proprietary motherboard— 
DESIGNED AND MADE IN THE US.A.— 
gives you a full IMB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/12SM board has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots. A special memory board slot 
we call “Lightning Alley” runs at processor 
speed— 12MHz—not 6 or 8 MHz as do others. 
That’s as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
Two floppies, too, so you can use 1.2 and 
1.44MB diskettes, as well as 360’s and 720's. 


HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 


Saturday 8 a.m. - 4 p.m. Central 


TERMS: VISA, Mastercard, COD, ‘Big N"’ credit card, pre-payment (wire transfer): and purchase orders for rated 
accounts. We also ship to APO and FPO. All shipments are FOB Minneapolis, Minn. 


Personal checks up to $6.000 receive instant approval through TeleCheck. 
13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 5544] 


Processor — Intel 80286/12 (not a 10). 


Cabinet—Full size desktop case; con- 
trol panel with system reset button, 
speed switch (8/12MHz), hard drive in- 
use light, 200-watt power supply. 


Hard Drive—Microscience 68MB, 
28MS access time. 


Controller— 16-bit, RLL, 1:1 interleave 
for 800,000 BPS data transfer. 


Famed OmniKey/102 keyboard—pick 
of the pros. 


Floppies—One 1.2MB 5% inch; one 
1.44MB 3% inch. 


Monitor— 14” flatscreen, amber or 
white, 1000 line resolution capability. 


Video Adapter— Hercules compatible 
with parallel port. 


Software— Northgate MS-DOS 4.01 
with GWBasic, hardbound covers: 
PCKwick hard drive caching; North- 
gate System and DOS on-line user's 
guide; Northgate Utilities. 


All systems are custom configured and 
manufactured at our production facility in 
Plymouth, Minnesota. Approximately 80 
percent of parts used in Northgate systems 
are made in the U.S.A. 

Hard drive is factory-formatted (we 
can do this legally because we are a DOS 
licensee) and system can be unpacked 
and ready for operations on site in about 
10 minutes. Full instructions (written and 
printed in English) are provided. 


Ce 


Display — 16-bit VGA Greyscale, Analog 
or Multisynch. 

Hard Drives—Up to 600MB, SCSI, ESDI, 
RLL (Northgate believes MFM drives are 
obsolete) 


Use the Northgate ‘Big N” revolving 
credit card instead of tying up Visa or MC 
credit. Millions in financing available, easy 
to qualify. 


OR...Lease a Northgate with up to 
five-year terms. Ideal when cash flow is 
important. Phone for details. 

Northgate and OmniKey are trademarks of Northgate 
Computer Systems, Inc. All other products that are 


trademarks or registered tradenames of their respective 
companies. 
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¢ PC/XT KITS 
) 3 Y Each kit includes drive, cables, controller, 
How-To manual and mounting hardware. 


MiniS<rrinha 
i A A 
meme Solutions for Data Storage 


COMPLETE KIT includes a half-height 3 1/2" 
MiniScribe 8450 drive, controller, cables, How- 
To Manual and mounting hardware. Autolock! 


°319 


Our multimillon dollar buying power assures 
you the lowest prices anywhere! 


ST296N 


80Mb 
28ms 


With "1 to 1" High Speed 
Host Adaptor for your AT/386. 
Hook up to 7 drives 

off ONE adaptor. Autopark. 


SP seagate S ST251-1 
28ms 40Mb 


°379 


PC/XT Kit 
Includes all standard items 
ee ee and cables 4 4 9 

AT/386 Kit 


ST277R-1 
Includes all standard items plus hard/ 


°379 ee 
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28m S controller and cables. 


Includes all standard 
items plus controller 
and cables. Autopark. 
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SP Seagate 
65Mb 


40Mb AY Seagate 
ST251-0 $ 
40ms Autopark. 329 
All products ee by a. 
One Year Replacement Policy! _ 


Never a Surcharge for 
Visa or Mastercard! 


HARD DRIVES| 


International 


1912 W. Fourth Street - Tempe, AZ 85281 - (602) 967-5128 


4 


a _ 


Call 
Toll Free 


Card Drive” 


Card Drive 20-8225 68ms $279 
Card Drive 30-8438 68ms $309 


Card Drive 40-8450 46ms $359 


These Card Drives use quality MiniScribe 
drives. Card Drives are available for PC/XT. 


Card Drives are engineered to be the best in 
the computer industry. 
| Every Card Drive is rigorously tested to 
ensure reliable operation. 

All Card Drive products use high 
performance drives and controllers to achieve 
maximum throughput. 

All Card Drives are covered by a 
One Year Warranty. 

Card Drives give you more megabytes and 
better performance for less money than the leading 
hard drive on a card. 

The fact is, there just isn't a better 
hard drive on a card on the market today. 


FACTORY-TRAINED 
TECHNICIANS MICHOCOMPUTER 
are on hand Sta 
to answer your aay 
questions! nad 


71iMb fy Mi itt Sc ribe 340Mb 
M3085. ° sunt =r ao MOS SOE 


16.5ms Access Time 
With ESDI'"1 to 1" High 
Performance Hard/Floppy 


18ms Access Time 


Ra 


e e 
Ay MiniGeri 
D DUE Bd hsl ILD 
vamess Schutions for Deta Storage 
17ms Access Time 
Half -Height 
With ESDI Controller 


International Orders: (602) 967-7435 
24 hr. Order Status: (800) 776-3472 
TELEX: 405765 FAX: (602) 829-9193 


Prices and availability subject to change without notice. All items are NEW. 5% surcharge for COD orders. P.O.'s accepted from qualified buyers - 2/10 Net 20 2% surcharge. Add 
$11 shipping for EXPRESS APO/FPO orders. 30 Day Guarantee conditions: shipping & handling charge is not refundable; product must be undamaged and in original condition. PC/8/89 
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HOW TO PRINT FILES AND 

THEIR NAMES | 

When | have repetitive jobs to do, | write a 
batch file to handle them for me. Thus, as 
you can imagine, my hard disk is littered 
with .BAT files, and although | try to use de- 
scriptive filenames, it’s easy to lose track of 
what each does. In the March 31, 1987, is- 
sue’s User-to-User column, Deena Eliosoff 
suggested a method for scanning a number 
of .BAT files on the screen. | wanted to geta 
hard copy instead so that | could refer to the 
files whenever necessary, so | started ex- 
perimenting with redirecting the output. | 
found that | could do this with the following 
COPY command: 


When you enter this command you get a 
printout of the filenames followed by the 
contents of each file. This will work for any 
files saved in straight ASCII text format. 

Bill Harwell 

Chehalis, Washington 


Dr | i} When you copy a group of files to 
= F PRN, DOS simply sends them to 
MAGAZINE the printer. As it copies each file, it 
lists the name on the screen. By redirecting 
the output of the COPY command to the 
printer, you get the name printed before 
the contents of each file. If you just want to 
experiment with this method, you can save 
some paper by copying to the CONsole in- 
stead: 


Use Ctrl-S or Ctrl-NumLock to suspend 
the display, then hit any key to start it 
again. Here’s a tip: spell out the full path- 
name even if the files you want are in the 
current directory. For example, 


This way you’ll get the full pathname 
printed with each. Do note that there will 
be no breaks between the files. 


User-to-User 


= HOW TO PRINT FILES 
AND THEIR NAMES: Get 
a printout of filenames 

_ followed by the contents 
of each file. 


@ ELIMINATING 
REDUNDANT TESTS: 
Performing only 
necessary tests in batch 
files speeds execution. 


@ LIST ONLY FILES 
CREATED “TODAY”: 
Create an environmental 
variable with a date 
format DIR can use. 


m@ SNEAK ALOOK AT ANY 
DISK’S BOOT SECTOR: 
Examining the first sector 
of a diskette with DEBUG. 


@ ONE BIG BATCH FILE 
SAVES DISK SPACE: 
Combining many batch 
files can save thousands 
of bytes. 


ELIMINATING REDUNDANT TESTS 
| often see .BAT files that contain a series of 
statements such as 


IF %1.==. GOTO :ABORT 
IF %2.==. GOTO :ABORT 
IF %3.==. GOTO :ABORT 


The purpose, of course, is to verify that the 
correct number of parameters (in this ex- 
ample, three) have been entered on the 
command line. But are the first two state- 
ments necessary? If %3 is present, by defi- 
nition %1 and %2 must also be present. Ifa 
certain batch file requires five parameters, 
why not shorten the program and speed its 
execution by testing only for %5? 

| have experimented with batch files, 


testing only for the highest numbered pa- 
rameter, and they have worked as well as 
when I've included tests for all required pa- 
rameters. | even entered fewer parameters 
than required and tried to fake out the pro- 
gram by entering multiple spaces or com- 
mas, but | was never able to trick the pro- 
gram into accepting the wrong number. 

Raymond Konstanty 

Wood-Ridge, New Jersey 


Mr. Konstanty is quite correct. 
The existence of a given parameter 
proves the existence of all lower- 
numbered parameters. And since each line 
of a batch file takes time to execute, it’s 
worthwhile to eliminate useless ones. I try 
to make a point of editing out multiple 
parameter tests from batch files in this 
column. 


LIST ONLY FILES CREATED 
“TODAY” 

In the August 1988 issue’s User-to-User 
column, Michael Trombetta described a 
method for “Once-a-Day” batch files. In the 
November 29, 1988, issue, Allen Easley 
modified this method to set an environment 
variable to the current date. | decided to use 
these techniques to make a directory listing 
of only those files created or modified dur- 
ing the current workday. 

At first | thought | could just use the envi- 
ronment variable TODAY with the FIND 
command to create a directory list of such 
files, but the task turned out to be a little 
more complicated than this. TODAY stores 
the date as MM-DD-YYYY, while the DIR 
command displays the date as MM-DD- 
YY. | solved this problem by using Mr. 
Trombetta’s method and entering the fol- 
lowing batch lines: 


ECHO | MORE | DATE > READD 
EDLIN READDATE.BAT < EDL 
-READDATE  . 


The first line that you see puts the current 
date into a batch file. The next one modifies 
the date format in READDATE.BAT using 
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User-to-User 


the EDLIN script file 


“4R-198*2-8 
E 


(Note: the *Z represents a single Ctl-Z 
character, not the two-character sequence 
displayed above. EDLIN can create this file 
but cannot edit it again—if you reload it, ED- 


Using EDLIN scripts to 


modify files 
dynamically is not 
extremely fast, but it. 
opens up new 
horizons in what you 


can do with batch files. 


LIN will interpret the *Z as end of file.) Final- 
ly, READDATE.BAT executes, invoking 
CURRENT.BAT: 


SET TODAY=%4 


Once the date format of TODAY was the 
same as the one displayed by the DIR com- 
mand, | created DIRT.BAT: 


DIR $1 | FIND "“%TODAY%" | FIND /V " 
g 


It displays only those files created “today.” 
The first FIND command selects files made 
today; the second one filters out lines con- 
taining “ 0” (space, zero, space). This is 
done to remove the temporary files created 
in the pipe process from the listing. 

Curt Finley 

Davis, California 


Using EDLIN scripts to modify 
| files dynamically opens up new 
horizons in what you can do with 
batch files. Of course it’s not extremely 
fast, but if it makes the difference between 
automating a process and doing it by hand, 
speed is not essential. In this case, the ED- 
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LIN modification is made only once, stor- 
ing the result in the environment. 

To use DIRT, attach the batch lines 
used to create READDATE.BAT to the 
end of your AUTOEXEC. Create the other 
files (EDLIN.SCR, CURRENT.BAT, 
and DIRT.BAT) in your batch directory. 
EDLIN must be available on the PATH, of 
course. Now each time you run AU- 
TOEXEC, the environment variable TO- 
DAY will contain the date in a form that’s 
useful with DIR. You may, of course, 
choose a more pleasant name. 


SNEAK A LOOK AT ANY DISK’S 
BOOT SECTOR 

I've had problems with some operating sys- 
tems being unable to read or write correctly 
to disks formatted by others. | therefore 
look sometimes at the boot sector of a disk- 
ette to check which operating system for- 
matted it. Using The Norton Utilities seems 
like overkill just to look at one specific sec- 
tor, so | developed the following DEBUG 
script, BOOT_B: 


L198 1 @1 
D 168 L 28 
D 1F% 2FF 

Q 


Now by typing 

DEBUG < BOOT B 
| can examine the boot record of the disk in 
drive B: (essentially the OEM identification 


in the first two lines, and the error mes- 
sages in the ones following). In order to look 


DISK PARAMETERS . 


a <ceies | 


at drive A:, you have to change the first line 
16:1. 100 O70-.14 

Ricardo Palma 

San Ysidro, California 


Here’s a little background on the 
= | boot sector. When you turn on 
your computer, it goes through a 
Power On Self Test (POST) process that’s 
built into the ROM. At this point, the com- 
puter has no access to the functions in the 
operating system files, IBMDOS 
.COM, IBMBIO.COM, or COMMAND 
.COM. It knows nothing about files or di- 
rectories, but it can load a disk sector. Af- 
ter the POST, it loads the first sector of the 
boot disk and executes it. This sector con- 
tains the ‘‘bootstrap loader,”’ a program 
that loads and runs IBMDOS.COM and 
IBMBIO.COM, which in turn run COM- 
MAND.COM. Each program loads a 
higher-level program until your system is 
fully operational. 

Besides the bootstrap loader code, the 
boot sector contains parameters that de- 
scribe the disk itself. Bytes 3 through 10 
identify which operating system formatted 
the disk—the OEM ID mentioned above. 
Figure | lists the parameters contained in 
bytes 11 through 29 (OBh—1Dh). 

Everything in the boot sector is essen- 
tial. A damaged byte in the bootstrap load- 
er will make the disk unbootable. And cer- 
tain changes in the disk parameters can 
create a ‘“‘killer’’ disk. Merely trying to 
read the directory of such a disk will hang 
your computer. It’s safe enough to read the 
contents of the boot sector, as explained 
above, but don’t write anything to it! 


CONTAINED IN THE BOOT SECTOR 


Offset Bytes 
OBh 2 
ODh | 
OEh 2 
10h 1 
1th 2 
13h 2 
15h 1 
16h 2 
18h @ 
1Ah 2 
1Ch 2 


Description 

Bytes per sector 

Sectors per cluster 
Reserved sectors 
Number of FATs 

Number of root-directory entries 
Total sectors in volume 
Media descriptor byte 
Sectors per FAT 

Sectors per track 

Number of heads 
Number of hidden sectors 


Figure 1: The first sector of every disk contains this important information that the computer uses 


during boot-up. 
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EDITOR’S 


The PCTD-1 delivers 
‘top performance when 
coupled with the Qualstar 
drive.’ Micro-to-mainframe data 
exchange make the Chi 9-track more 
than just another back-up device. 


Equally important, the software has: 
e Excellent user interface 
e Full control over tape transport 
e Allows use of batch file or menus 


simple, powerful, and easy to install— 
PCTD-1 is number one. 


special pricing offer available until 
August, 1989. Call us. 
Wats: (800) 828-0311 
Tel; (216)631-2622 
Fax: (216) 831-3642 


Chi Corporation 
26055 Emery Road 
Cleveland, Ohio 44128 
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User-to-User 


ONE BIG BATCH FILE SAVES 

DISK SPACE 

| used to start each of my application pro- 
grams with a separate batch file. Each con- 
tained commands. to change the current 
subdirectory, install the right driver sets (for 


RUN. BAT 


ECHO off 


This is a generic _ patch executor written to 


example, a mouse driver), set the neces- 
sary variables in the DOS environment, 
and so forth, and then run the application. 
Although the average size of each batch file 
was less than 50 bytes, DOS allocates a 
minimum of 2,048 bytes for every file, thus 
wasting precious space on my 10MB PC- 
XT hard disk. 

To save disk space, | wrote a generic 
batch file, RUN.BAT, shown in Figure 2. 


COMPLETE LISTING 


AVAILABLE] 
ON 
a | 


save disk space since DOS allocates a minimum 
of 2K bytes” of disk space egardless of the 


‘filesize. 


REM SOE OBO ECOG OHIJO NEO ICRI IT ORI I II IIE 


cls aS oe 
Lf xB1= =x goto syntax 
goto $1 


REM. TUCO C OEIC OEIC CRISTO SIT IIIS ITI IAI I IRI IIR 


REM Lotus 123 
2123 

od\123 

$1 =e 

cd\ | 

goto. end | 


REM FEISS IO SIO TOSI IIIS I IORI IOI III 


REM Autocad- 21 
=3:CAD © 
set. acadfreeram=25 
acad 
ae _ 
set acadfreeram= : 
goto. end - 


REM AIOE ICCC ICC IOC IO II 


REM Multimate en Le 
swe 
) cd\wp 
WD 
cd\ 
goto end 


REM IES SSIS SII III ICCC III IEC IOE RII II IIIT 
REM Show syntax it no | arate 


: SYNTAX 
cle 
ECHO 
ECHO - 
ECHO 
no 
ECHO ee 
ECHO 
ECHO = = . . 
ce 
ECHO 
ECHO > 
: ECHO. 
ECHO “122 
: goto end  . 
send 
if not xal- 


cae 


=x cls 


EXAMPLE? ‘Type. ‘run 123° 


run PROGRAM toptional program parameters) 


“ Gvithout the quotes) to on 


‘LoTus 123. Type yun 123 vga’ to run Lotus _ 
using a vga driver. . 


Figure 2: Make your own version of RUN.BAT by combining many small batch files into one. 
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FIVESTAR 386s HAVE THE 
POWER AND FLEXIBILITY 
TO BE USED AS 
POWERFUL FILESERVERS, 
FULLY COMPATIBLE 
WORKSTATIONS, OR TOTAL 
DESKTOP SOLUTIONS. 


Easy to use in NOVELL and 3-COM 
networks. Supports MS-DOS, MS OS/2 
and most other operating systems. 


Model 333 


e INTEL 32-bit 80386 Processor 


running at 33/8MHz user selectable, 


zero wait states 

e 1MB RAM Expandable to 16MB 
32-bit Memory 

e Supports 80387-33, Weitek, or both 
coprocessors 

e LANDMARK 57.7MHz Rating 

e Q Wait State static cache memory 

e SLOTS: two 8-bit; five 16-bit; one 
32-bit 

@ Serial/Parallel/Game Ports 

© 1.2MB or 1.44MB Floppy Drive 

e 101-key Enhanced Keyboard 

e 1:1 Interleave Hard Disk Controller 


$3,695 


e INTEL 32-bit 80386 Processor 
running at 20/8MHz user selectable, 
zero wait states 

e 1MB RAM Expandable to 16MB 
32-bit Memory 

e Supports 80387-20, Weitek, or both 
coprocessors 

e LANDMARK 33.9MHz Rating 

e ( Wait State static cache memory 

e SLOTS: two 8-bit; five 16-bit; one 
32-bit 

e Serial/Parallel/Game Ports 

e 1.2MB or 1.44MB Floppy Drive 

® 101-key Enhanced Keyboard 

e 1:1 Interleave Hard Disk Controller 


$1,995 


All prices and specifications are subject to change without notice. 


FIVESTAR, Intel, Novell, 3-COM, Unix, Xenix, MS-DOS and MS OS/2 are registered trademarks. 


Model 325 

e INTEL 32-bit 80386 Processor 
running at 25/6MHz user selectable, 
zero wait states 

e 1MB RAM Expandable to 16MB 
32-bit Memory 

e Supports 80387-25, Weitek, or both 
coprocessors 

e LANDMARK 43.5MHz Rating 

© () Wait State static cache memory 

e SLOTS: two 8-bit; five 16-bit; one 
32-bit 

e Serial/Parallel/Game Ports 

© 1.2MB or 1.44MB Floppy Drive 

e 101-key Enhanced Keyboard 

e 1:1 Interleave Hard Disk Controller 


$2,695 


e INTEL 32-bit 80386 Processor 
running at 16/8MHz user selectable, 
Zero Wait states 

e 1MB RAM Expandable to 16 MB © 
32-bit Memory 

© Supports 80387-16, Weitek, or both 
coprocessors 

e LANDMARK 27.3MHz Rating 

e SLOTS: two 8-bit; five 16-bit; one 
32-bit 

© Serial/Parallel/Game Ports 

@ 1.2MB or 1.44MB Floppy Drive 

e 101-key Enhanced Keyboard 

e 1:1 Interleave Hard Disk Controller 


$1,695 


AD CODE 
043289 
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These Performance 
Pluses are included 
on FIVESTAR 3386s! 


e High Speed 0 Wait State static 
cache memory for increased 
processing speed* 

e Weitek 1167 and 3167 
coprocessor support for high 
speed math calculations 

e Hard Disk Controller using 1:1 
Interleave (Up to 300% faster 
transfer time) 


*Qptional on Model 316 


On-Site Service 

Available! 

e FIVESTAR Computers include 
One Year of Toll-Free Technical 
Support, plus an optional One 
Year On-Site Service Contract. 
Call for details. 


100% Customer Satisfaction 


.. We Guaraniee It! 


e FIVESTAR Computers come 
with a 30 Day Money Back 
Guarantee and One Year 
Limited Warranty on parts and 
labor. Call for details. 


© We accept MasterCard, VISA, AMEX, money orders, certified 
checks, personal checks (please allow 10 days for processing), 
CODs ($50 minimum order), company and Institutional 
purchase orders, and wire transfers. © We accept purchase 
orders on net terms basis with approved credit and a minimum 
purchase of $500. ¢ 30 Day Money Back Guarantee does not 
include return freight. ¢ All software is non-refundable. 


¢ 5-Year Warranty 
¢ 30-Day Money-Back 
Guarantee 


40MB Systems 
with Monitors 


« 1MB RAM « 40MB (28MS) HD ° 1.2MB 
FD * Zero Wait State * 8 Slot Motherboard 
¢ 12" Mono Monitor * SHH Bays « 102 "AT" 
Keyboard = 
Power Supply « 5 Year Warranty 


SOO) VOMInIZ, v.52 tebe: $2299. 
OSG) ZOMIRZ 2c. ee. $2599. 
386/25 RAM Cache .... $3499. 


40MB Systems 
With Monitors 


© 512K RAM « 40MB (28MS) HD « 1.2MB 
FD « Zero Wait State » 8 Slot Motherboard 
¢ 12" Mono Monitor * 5 HH Bays * 102 "AT" 


Style Keyboard « Dual Controller » 200 
Watt Power Supply « Six 16-Bit & Two 8- 


Bit Expansion Slots « 5 Year Warranty 
BOON. exter k cde Mehra, $1499, 


ate: 40MHz ° 512K RAM Expandable — 
~ to 640K + 360K Floppy Drive + Dual 
_ Floppy Controller» 150 Watt Power — 
Supply * Monochrome Monitor - 
- Serial/1 Parallel/1 Gam 
Clock + 101 "AT" Style pe 
FREE 1 Year Nee 


‘ Complete systems 


“CGA Color System 
- EGA Color ST 
- CGA w/20MB ..... 
EGA w/20MB — ae 


Dual Controller » 220 Watt 


SINE 


ACCESS 10MHz/XT System........ 


ACCESS 286/12 MDL. 212 ............ 895. 
ACCESS 286/20 MDL. 220 .......... 1395. 
ACCESS 386/20 MOL. 320 crcdcncext 1995. 
ACCESS 386/25 Cache ....c.ccé.s: 2895. 
AST 2S NDE 60 ine 1395. 
AST 286 MDL. T40X once: 2350. 
AST 386 MDL. 300 Cache .......... 2950. 
AST 386 MDL. 340 Cache .......... 3650. 
AST 386 MDL. 390 Cache .......... 4795. 
AST 386/25 MDL 5 Cache .......... 4450. 


AST 386/25 MDL. 95 Cache ........ 6050. 
COMPAQ 286 MDL. 1 640K ........ 1750. 
COMPAQ 286 MDL.1 40MB ....... 2195. 
COMPAQ 286 MDL. 1 80MB ...... 2450. 
COMPAG 386S MDL. 1 a... 2695. 
COMPAQ 386S w/40MB ............. 3195. 
CALL. 
COMPAQ Laptop SLT 286/20 ...... 3995. 
COMPAQ Laptop SLT 286/40 ...... 4395. 


COMPAQ 386/25 110/300MB .... 


IBM MDL 30-21 20MB ............00. 1695. 
IBM MDL. PS30286 20MB .......... 1979. 
IBNUNMIDE.50Z SOMB: i.3.c5..s10 2795. 
IBM MDL. 60-71 7OMB................. 4095. 
IBM MDL. 70-121 120MB ............ 5895. 
IBM MDL 80-71 70MB ............04. 5295. 
IBM MDL. 80-111 110MB ........... 6595 
EVEREX 286 10'W/S12K wcavavccnen 995. 
EVEREX 386/20 Cache 1MB ...... 3395. 
VENDEX Headstart || 10MHz XT 995. 
VENDEXHeaastart III 286 Sys. .. CALL. 
TOSHIBA 
TaZOO RS. wea 2214/2399. 
We G OG IN BV Se eed) rads yoney 3299. 
TS VOOE NE iss Sh vnkvonnss 2799. 
foe 210 Oat wir ae On oat ane 3549. 
NB OCF Me ictoe pata Cunein, siceias 4749. 
TB 200 NE es re oye ee et CALL 
TOSHIBA 
T-1000 Laptop 
$619 
ZENITH 

SUDerSDON MID 2) coy. aenuset $1599. 
SUDerSspon MDI 2201.8 ae acess 2325. 
Supersport 286 MDL. 20) ........00.:.; 3199. 
MG(DOSROM SSOM ete etees 5275. 


PUCCHE 


PC NETWORK. ~SERVIC 


EPSON* 
EX-81.0? 180/3260S es. 6 on es $189. 
PX-650! “26d/54cpS) ete. ti tek ee 349. 
PX=1050! “200/54C08 oo a eek 449. 
LO-S10. 180/60c0S...2..5.. beac a 339. 
LQ-850: (264/S8C0S. 2 wee y eh % 529. 
LQ-950 264/88cps............ CALL. 
-Q-1050 264/88CDS.,. 624 6 nkn CALL. 
L@Q-2550 A00/TSScpS 21.2 ec 919. 


(“Sale Price w/Purchase of Cable) 


NEW! 
PANASONIC KXP-1191 


9 Pin Dot Matrix , 
Printer — 


$229 
PANASONIC 


W246 TO2IBSCOS es eed ae 
1524 “2Z40/G0CDSs eta cee 4 ues 
1592: 2Z00/S8CpSe.8 isa ee 
HSO5: ZOOS CDS aa thet. 


KXP4450 Laser Partner........ 1399. 
OKIDATA 

ME S20 ect ee eet, Re a $345 

it, BiG ak Racer Ree An cere eee Tes 479. 

WIESSO16S tas he 479./655 

ML 393/393 COLOR .......... 999./1079 

NEC 

P2200 170) 5500S acct auctenn ye $349. 

P5200/5800 Wide. 2 tcc 530./699. 

POXL 400/SS0C0S-a.sceiaenicedcsien: 1092. 

LC890 Silentwriter 0. 3199. 

HEWLETT PACKARD 

DESC rasneie eure ted daseon anu ee $709. 

HASER Ot Ia s kee ot savttoe cas 1739. 

Laser Jets <asessaicstcssemacncnsae 2999 
DICONIX 

MOOD OOOO ra ahicsted ins case aces $313. 

SOORNP 2a Ol Oster ceeitae 489. 


A 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketa Association) Inc 


Midas fhe laker 


MAGNAVOX 14" 
Analog VGA 
Monitor 
$349. 
WIVGA Plus Card sess 
MAGNAVOX 
Amber TU MOnG .2220.h cts. $75. 
14" VGA Mono/Flat (640x350) ...... 149. 
14" RGB Wk (640x220) cet: 249. 
14 EGA/CGA (720x350) ooe.c5sc.55 349. 
14" VGA Deluxe (800x600) .......... 419. 
MITSUBISHI | 
1410 13" EGA (640x350)..2..2...::: $361. 
Diamond Scan (800x600) .............. 495. 
NEC 
Multisync 2A (800x600)....... $519. — 
Multisync 3D (1024x768)....... 669. 
Multisyne--PluS= 29 <2. oe: . CALL. 
ZENITH 
1390 13" RGB (640x480) .......... $439. 
1490 14" FTM Monitor ...............0.. 648. 
SEIKO 
GWE TA GO Aa 052 nichiae oa, $559. 
THE ™MONG) COlOt 23.32 ceo ince $59. 
TRHEIMEGA ASO ik ete lat 159. 
THEM VGA256 5.80 cea css 229. 
PARADISE Autoswitch 480 .......... 189. 
PARADISE VGA+ 8 Bit ................ 269. 
PARADISE VGA+ 16 Bit .............. 309. 
PARADISE Professional .............. 489. 
VIDEO 7 VEGA VGA... eee 279 
VIDEO 7 VEGA DELUXE ...;..3:...35. 214. 
ORCHID Pro Designer VGA.......... 299. 
ORCHID Designer VGA 800 ........ 235. 
ATI EGA Wonder 800 ..............0. 230. 


co 


*DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 


COMPLETE PC Handscanner...159. 
HOUSTON DMP 41, 42, 52, 61CALL. 
HOUSTON DMP 52MP, 62MP.CALL. 


H.P. Scanjet w/Interface...... 1455. 
LOGITECH Scanman........ CALL. 
MICROTEK MSF 300G....... 2650. 


MICROTEK MSF 300CFlatbed. 1350. 
PANASONIC RS 505 Flatbed. . .995. 
PANASONIC RS 506 Flatbed. . 1259. 
ROLAND DXY 885 DXY980...CALL. 


SUMMASKETCH 12x12....... 379. 
SUMMASKETCH 12x18....... 649. 
FIPROS (BUS) Acre. strat nieve ent $89. 
Clear Mouse (Serial) wo... 95. 
Cor Serial Cr BUS) acess stones 79. 
Mouse w/Paint (Bus or Serial) ...... 95. 
MICROSOFT 
MOUSE wW/Windows &Paint ...... $144. 
MOUSEw/Paint & Menus ............ 107. 
MOUSE w/Easycad ...........00..00 124. 
THE™ 2400 Intermal s..0..sacccaceev, $99. 
THE™ 2400 External .................. 128. 
HAYES 1200 External ................ 295. 
HAYES 200B Internal w/Software 295. 
HAYES 2400 External 0.0.0.0... 439. 
HAYES 2400B Internal w/Software439. 
US ROBOTICS HST 9600 .......... 625. 
INTER 808741 a a $215 
INTEL 8087-22-83 iciccictiecd: CALL 
INTER S028 7-6 oi chit hectiticonn 239 
INTEE 80287-1910  cviccsccenssecteceveessss 279 
INTEL 80387-16, 20, 25 .......... CALL. 
THE™ Memory Upgrades ........ CALL. 


P.O. BOX 386, MONTOURSVILLE, PA 17754 HOURS: MONDAY-FRIDAY 8:00 AM-9:00 PM SATURDAY 9:00 AM-5:00 PM 


MINISCRIBE 3675 60MB HD/kit. . 430. 
MINISCRIBE 3085 70MB/18MS. .642. 
MITSUBISHI 360K 5.25” HH..... 76. 
MITSUBISHI 720K 3.5”. HH...... 86. 
MITSUBISHI 1.2MB 5.25” HH... .93. 
MITSUBISHI 1.44MB 3.5” HH...103. 
MOUNTAIN 40MB Ext./Power XT .569. 
MOUNTAIN 40MB Ext/PS/2 Mdl30569. 
PLUS DEVELOP. Passport 20...499. 
PLUS DEVELOP. Passport 40...606. 


PRIAM !ID130 130MB HD...... 1479. 
PRIAM 1D230 230MB HD...... 1779. 
PRIAM ID330 330MB HD...... 1975 


SEAGATE ST-251 40MB/Kit..... 469. 
SEAGATE ST-251-1 40MB/28MS. 435. 
SEAGATE ST-4096 80MB/28MS 625. 
SYSGEN Bridge File 3%2"’ Ext. Drv.235. 


PLUS DEVELOP. Hard Card 20 $545. 
PLUS DEVELOP. Hard Card 40 .. 679. 
WESTERN DIGITAL File Card (30) 419. 


2x SELECTION «PRICE 


Complete Network System 
286/20MHz (2MB) File Server, 10MHz 
512K Workstations, Arcnet PC Terminals, 
Loaded Netware Ready to Turn On! 


4 User (40MB) oo. ccccccccccccccccccsceses $5995. 
6 User (80MB) ....ceccccccccccccesescesceee: 8995. 
8 USER (80MB) .....ccccccccccccccecesees 10,500. 


ACCESS 10MHz 512K Workstns. .. 695. 


ADV. NETWARE 286 V. 2.15 .... $1895. 
ELS 4 -User Software Level |........ 499, 
ELS 8 -User Software Level Il ...... 939. 
SFT NETWARE 286 V. 2.15 ...... 2395. 


INTERFACE CARDS 


ARCNET. (8 Bit) PC/XT ..c...556s.00: $159. 
ARCNET (16 Bit) 286/386 .............. 299. 
EE ING Feetitrecacc cs ete cies 259. 
GIB THERINE Al nsec cee ee 429 
MICROCHANNEL Cards PS/2 ...... 399 
TIARA Lan boards .......eeceeeeeeeeee CALL. 


* Novell Trained & Authorized 
Sales & Support 


WYSE 50 Amber or Green .......... $385. 
WYSE 60 Amber, Green or B&W .. 309. 
WYSE 60 Keyboard ........0. ee, 105. 
WYSE 85 Amber or Green ............ 389. 
AST .6Pack w/384K........... $239. 
AST Rampage AT w/512K...... 399. 


AST Advantage Premium w/512K426. 
INTEL Above Board 286 w/512K.410. 
INTEL InBoard 386 PC w/1MB...599. 


ORCHID Tiny Turbo: 286......... 229. 
ORCHID Twin Turbo Xtra....... 289. 
THE? Multi WO: XT oF AT... 6.03. 65. 


SPECIAL! $75. 
SOFTWARE PUBLISHING 


FIRST PUBLISHER 2.0 


ADOBE Illustrator w/Windows .. $428. 
ALDUS Pagemaker 3.0 0.0.0.0... 479. 
ASHTON TATE DBase IV .......... 453. 
ASHTON TATE Multimate Adv. II 289. 
BORLAND Turbo C w/Debugger .. 99. 
BORLAND Turbo Pascal .............. 99. 
BORLAND Quattro oo... 159. 


BRODERBUND Printshop ............ 37. 
BRODERBUND Bank St. Writer+ 47. 
CENTRAL POINT PC Tools Delx. 42. 


DAC Easy Accounting 3.0 ............ 59. 
FIFTH GENERATION Fastback + 99. 
FUNK SOFTWARE Allways. ........ 85. 
FUNK SOFTWARE Sideways ...... 42. 
INTUIT QUICKEN cc .cccake nee 30. 
LOTUS Lotus 1-2-3 hse ces 299. 
LOTUS Symphony vacite iene 445. 


MECA Managing Your Money.... 119. 
MERIDIAN Carbon Copy Plus .... 114. 
MICROSOFT Flight Simulator ...... 35. 


MICROSOFT Word 5.0 .......... CALL. 
MICROSOFT Excel 2.0 .............. 315. 
MICROSOFT Works ..................0000. 99. 
MICROSOFT Windows 286 .......... 68. 


PEACHTREE Business Acct. II .. 162. 
PETER NORTON Utilities Adv. .... 77. 


PFS ‘First: CROCE 8 erie acs Bee 98. 
PFS Professional Write .............. 119. 
PFS Harvard Graphics ................ 259. 


WORDPERFECT Wordpertt.5.0 225. 
WORDPERFECT Network 5.0 .... 339. 


XEROX Ventura Publisher .......... 495. 

BROTHER FX-150............ $949 
PANAFAX UF-140............. 949 
PANAFAX UF-150............ 1039 
PANAFAX UF-620............ 2559 
SHARP E0220 8) 34.0. ye oe 995 
SHARP FOSSO...... 35244 1299 
MURATA M1200.............. 739 


‘JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE. 


New “Net” Pricing. . . All Members 
Pay Prices Shown + Shipping. 


No Credit Card Surcharge on 


Master Card or Visa. 


In-Stock Items. 


Fast 24-Hour Shipping on all 


, 
Y 
Z 


All Products on Display at 
Our Warehouse Showroom. 


Free Technical Support Before 
and After the Sale. 


Qualified Sales Representatives 
Standing by to Serve You. 


¢ CORPORATE OFFICE: 


(717) 327-9575 


e FAX (717) 327-1217 
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PC18 


User-to-User 


The GOTO labels used within RUN.BAT, 
which reflect the names of my applications, 
are the names of my former batch files 
(123.BAT, CAD.BAT, and so on). | could 
then eliminate all my individual batch files 
plus the subdirectory in which they resided, 
saving thousands of bytes. 

The only difference in the way | used to 
run my applications and the way | run them 
now is that | have to prefix the old batch file- 
names with the word RUN—for example, 
RUN 123 instead of just 123. If no parame- 
ters are passed to RUN.BAT, it displays a 
screen showing the programs available to 
be executed. 

Rey G. Carolina 

Poughkeepsie, New York 


This is a dandy idea if you’re short 
on disk space, and especially if 
your disk has large clusters (cluster 


size normally ranges from 1K to 4K). Of 
course, it will make batch-loading your 
programs somewhat slower because DOS 
has to search the batch file for the appropri- 


So you made a database mistake. A big one. You 


him back. 

Just UNDELETE it. Get back to the start. And if 
you're not sure how, just pull down a context-sensitive 
help screen for the answer. 


accidentally deleted your best customer. Now you want 


ate label. Putting your most-used pro- 
grams at the top of the list will certainly 
speed their loading, but there’ll be a corre- 
spondingly longer wait after you finish us- 
ing your application when DOS is looking 
for the label End. 

To avoid that annoying delay after run- 
ning your programs, you can replace all of 
the GOTO End lines with a simple call to 
QUIT. Next you need to create a batch file 
called QUIT.BAT that has 0 bytes. A file 
with even 1 byte takes a full cluster of disk 
space, but one with 0 bytes uses up nothing 
more than its directory entry. To create 
QUIT.BAT, you must issue the following 
command: 


Do this in your batch directory because 
DOS won’t copy zero-length files. Now 
when you finish with an application, your 
batch file can quit immediately rather than 
seeking the label End. 

To create your personal RUN.BAT, 
just copy all of your individual application 
batch files into one big file. At the begin- 
ning of each, put in a label with its name, 
for example :WP. At the end of the file cre- 


to use. “Its size, cost, and 


packaging belie its actual power,” says PC Magazine.” We 
have other advantages too (see chart), not the least of which 


is our price. For a troublefree database, visit your dealer 
today or call 1-800-JBUTTON (in WA state, 206-454-0479). 


* “$90 PC-File: dB Reads, Writes, dBase Files,” PC Magazine, April 25, 


1989, pg. 56. 
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PC-File:dB" is always this easy 


Q&A is o registered trademark of Symantic Corp. dBase is a registered trademark of Ashton-Tate, Inc. 


ate the syntax label followed by ECHO 
statements to list the possible applications. 
At the start, insert the two lines IF 
x%Zl==x GOTO syntax and GOTO Zl. 
You’re almost done. 

There are two things you may need to 
change in your version of RUN.BAT. 
First, if any of your batch files used re- 
placeable parameters, you will need to in- 
crease each of the numbers by one since 
the %1 parameter now determines which 
subbatch is going to be used. Second, you 
need to look for any conflict in label 
names. If you have several labels called 
End, for example, just tack a different 
number onto each to make it unique, as in 
End2. Now you’re ready to RUN. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on- 
disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the ‘“By Modem’’ sidebar in 
the Utilities column). a 


List price 


ButtonWare 


PC-File:dB is a trademark of ButtonWare, Inc. 


FOR LESS THAN 7 
L L * [\ et) Py L > an 


Begin my subscription to PC Magazine and send me my 
2-DISK UTILITIES LIBRARY with my paid subscription: 


|] Two years (44 issues) for $49.97. Less than $1.14 a copy! 
SAVE 62%. BEST BUY! 
L_] One year (22 issues) for $29.97. Only $1.45 a copy. SAVE 54%. 


Savings based on newsstand price of $2.95 per issue. 


L] Payment Enclosed. (J Bill me later. 


Please print full name 4N674 


Savings based on annual newsstand price of $64.90. Add $31 per year for postage to Canada and all 
other countries outside the U.S., U.S. currency only. Please allow 30 to 60 days for delivery of first 
issue. Regular annual subscription price is $44.97. Your disks will be shipped upon payment. Satis- 
faction guaranteed! 


|S) | a] packed with 78 ultra-powerful utilities DOS forgot! 
a \ \ =| = — This valuable collection cannot be found in any store. 
But it’s yours FREE with your paid subscription! 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO. 66 BOULDER, COLORADO 


POSTAGE WILL BE PAID BY ADDRESSEE 


P.O. Box 51524 
Boulder, Colorado 80321-1524 


et the Most Out of Us! 


Join PC MagNet and have instant access to 
PC Magazine S utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 


which is administered by CompuServe. $12.50 per hour lets you: 


¢ Download any of PC Magazine’s utilities 

¢ Download files from the Forum data libraries 

e Talk to editors and columnists 

° Tell Dvorak and Zachmann how you really foe 


ONE CALL GETS YOU STARTED! 
Sign up on-line at no additional charge. 


1. To subscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed: 


Anaheim, CA......... (714) 520-9724 
Atlanta, GA.......... (404) 266-7014 
Baltimore, MD........ (301) 832-0100 
Boston, MA.......... (617) 542-1796 
Cinicage, Mie tec ae woe (312) 693-0330 
Cleveland, OH........ (216) 781-5720 
Dalis ik ar. ee: (214) 953-1971 
Detroit, MI .......... (313) 255-9207 
Houston, TX......... (713) 462-0202 
Los Angeles, CA....... (213) 739-8906 
Miami, EL........... (305) 266-0231 


2. 


oy 


Minneapolis, MN...... (612) 342-2207 
New York, NY ........ (212) 422-8820 
Newark, Ns. 2.2). < (201) 643-0404 
Philadelphia, PA...... (215) 977-9758 
Pittsburgh, PA........ (412) 391-7732 
San Diego, GA 05445. (619) 283-6091 
San Francisco, CA..... (415) 296-0375 
Seattle, WA.......... (206) 241-9111 
St. Louis, MO. ow... 44. (314) 241-3102 
Washington, DC ...... (202) 388-4280 


(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the ! prompt. ) 


When you receive a Connect or Carrier 
Detected message, enter Ctrl-C. 
At the HOST NAME prompt, enter CIS. 


. At the USER ID prompt, enter 177000, 


5000. 


. At the PASSWORD prompt, enter 


PC* MAGNET. 


. At the Enter agreement number prompt, 


enter Z10D8914 


. Register your name and enter your 


VISA, MasterCard, or American 
Express account number. 


. Your personal User ID number and 


Password will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 


. A new password will arrive in the mail 


within 10 days to confirm your subscrip- 
tion. 


There are no connect charges for PC Mag- 
Net during the subscription process. 
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¢ Trade tips with Charles Petzold or Ray Duncan 

¢ Search for back articles on-line 

If you already have a CompuServe account, simply 
enter GO PCMAGNET at the ! prompt 
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MAGNET 


Once Again, 
Software Spectrum 
Has Just The Thing 


You're Looking For. 


The ultimate wtility #2222. 


Now get Lotus Magellan for just $135. Spectrum carries over a thousand software 
Have you ever wished for something that _ titles, including the entire Lotus fleet. We’re 
makes it easy to find information on your also authorized to carry major software 


hard disk? Well your search is over. It’s called upgrades like Lotus 1-2-3° Release 3. Plus, 
Lotus’ Magellan’. And it’s available right now —__we stock hundreds of hardware items and 


from Software Spectrum. accessories. 

Magellan sails through your hard disk in Even if Software Spectrum doesn’t have 
seconds to find all the files containing a piece quite what you're looking for, we can often 
of data you specify. Then, as fast as you can help you find it. And purchase it for you at a 
scroll down the list, Magellan lets you view reasonable price. 
the contents of each file on your screen. So stop searching the world over every 
Magellan can even launch you directly into time your company needs something for its 
that application once you've found your place. — PCs. And discover Software Spectrum, in- 

Finding Magellan at our place should stead. To order or open a corporate account, 
come as no surprise. After all, Software call 1-800-624-0503. 


@SOFT WARE 
DSPECTRUM 


10420 Miller Road « Dallas, Texas ° 75238 * 800-624-0503 


Lotus, 1-2-3 and Lotus Magellan are registered trademarks of Lotus Development Corporation. 
© 1989 Software Spectrum 
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HIGH ASCIl IN WORD 

In the September 13, 1988, Power User 
column, M. David Stone noted that if Su- 
perKey is loaded, Microsoft Word can no 
longer generate special characters with 
the Alt key and numeric keypad. He then 
showed how to set up Word macros to tem- 
porarily suspend SuperKey in order to gen- 
erate the high ASCII characters. 

In fact, there is a much easier way. Su- 
perKey interprets key combinations such 
as Alt-Home and Alt-PgDn as macros. 
However, holding down the Shift key simul- 
taneously with Alt and then the numeric 
keypad combination overrides this as- 
sumption and gives the same result as if the 
resident SuperKey were suspended. 

Sammy Chan 

West Brockport, New York 


Bravo! A few minutes at my sys- 
tem confirmed that holding down 
MEW the Shift key together with the Alt 
key lets you enter high-order ASCII char- 
acters from the numeric keypad not only 
with SuperKey, but with ProKey, Smart- 
Key, Flash-Up, Keyworks, and even New- 
Key, in all of the versions of each program 
that I have. 

A much longer, and mostly fruitless, 
search through the manuals for these pro- 
giams shows that this feature is poorly 
documented—or not documented at 
all—in every case. The ProKey manual 
mentions it in a section called ‘‘Using Pro- 
Key with Other Programs,’’ but only in re- 
lation to Volkswriter. 

There is some logic in holding down the 
Shift key to shift to the numbers on the nu- 
meric keypad. But perversly enough, turn- 
ing on NumLock does no good. You 
should also note, though, that this feature 
applies only to using the Alt key and nu- 
meric keypad. It is not a general-purpose 
skip command that will let you ignore a 
macro and regain the original function of a 
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key. Most, if not all, keyboard macro pro- 


grams do include a skip command, but it 
usually requires several keystrokes.—. 
David Stone 
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@ HIGH ASCII IN WORD: 
Here’s an easy way to 
access the high-order 
characters when you’ve 
got a keyboard macro 
program loaded. 


@ FILE INSECURITY: Your 
secret WordPerfect 
documents may be fully 
accessible to anyone who 
can unerase a file. 


= TEMPORARY TABS: How 
to return to original tab or 
other formatting settings 
in WordPerfect. 


@ LEANER DISK FILES IN 
WORDPERFECT: Get 
back some disk space by 
saving WordPerfect 5.0 
files without their prefix. 


FILE INSECURITY 
Readers of this column are no doubt aware 


_that the DOS DEL command does not 


erase a file’s data. For complete security 
you need a program—such as Peter Nor- 
ton’s WIPEFILE—that actually overwrites 
the data. But WordPerfect users probably 
have far greater problems than they imag- 
ine. Because WordPerfect creates copies 
of your document and then deletes the file- 
names, you may not even be able to use 
WIPEFILE effectively. 

Consider, for example, the “timed back- 
up’ feature, which will create a file 
{WP}BACK.1 (or {WP}BACK.2 for docu- 
ment 2). This file is “deleted” when you exit 
WordPerfect, but its data is still there on 
your disk. You'll find it in the directory with 
WP.EXE, from which it can be recovered 
with any unerase program. 

Further, when you save a document a 
second time, the first copy is simply re- 


named (it changes its extension to BK!) and 
anew copy is written to disk. A third save re- 
names the second and deletes the file- 
name of the first. But you now have three 
copies of the file on your disk. 

WordPerfect partisans will be quick to 
suggest that you can turn off the option. Un- 
fortunately, however, you really can’t. If it is 
turned off, WordPerfect does exactly the 
same thing, though it erases the original 
filename. Even with all of WordPerfect’s 
backup features turned off, after three 
saves you still have three copies of the file 
on-disk. Besides the file itself, one copy is a 
complete recent backup and can be un- 
erased. Another may not be a complete 
backup, and has no directory entry, but it 
can be found and read with any low-level 
disk editor. 

lf you are using WordPerfect’s “locked 
file” option, be sure to use it the first time 
you save the file. Otherwise, one or more 
plain-text backup copies will exist. Note, 
too, that the “timed backup’ file is not enci- 
phered and is present on-disk, recoverable, 
and easily read by anyone. 

Since these files—or rather, their file- 
names—are “deleted,” utilities such as 
WIPEFILE can’t locate them and over-write 
them. You will need a command (for exam- 
ple, Norton’s WIPEDISK) which will write 
over all “erased data space.” Even in this 
instance there might be some concern that 
portions of your data could be found in the 
unused space of another file’s block. 

Joseph H. Noggle 

Wilmington, Delaware 


= 


Multiple copies of data from your 
documents remain on-disk until 
those disk areas get reused for an- 
other file. Unfortunately, you have no way 
of knowing when that will occur. If your 
files need to be totally safe from prying 
eyes, perhaps you should simply work 
from floppy disks and lock up the disks 
when they’re not being used. 

As Mr. Noggle says, the DOS DEL and 
ERASE commands do not erase a file’s 
data from your disk. They merely erase the 


eo 


AUGUST 1989 PC MAGAZINE 


PROTECT 
YOUR COPIES 


Make your collection of PC Magazine 
a handsome addition to your otfice or 
home—and protect and organize your 
copies for easy reference! 


PC Magazine Binders and Cases are 
made of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed tor PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Hold your 
issues On 
individual 
snap-on 
rods. $9.95 : 
each; 3 for — 
$2795; 6 for $52.95. 


Store your copies for 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 


PC MAGAZINE 


clo Jesse Jones Industries 


499 East Erie Avenue : Philadelphia, PA 19134 
Pleasesend (Binders O Cases Quantity 


Paymentenclosed$____——_.* Add $1 per case/ 
binder for postage & handling. (Outside USA, add $2.50 
per case/binder ordered, US currency only.) 
Charge my: 

| 0 Amex Visa O MC (Minimum order $15.) 


Card No. Exp. Date 


| Mr./Mrs./Ms. 


Please Print Full Name 


| Address 


No P.O. Box Number Please 
| City 


| Sidie = ip 
*PA residents add 6% sales tax. 


Ses ce Ba re ee 


Power User 


file’s directory entry and mark all of its 
disk space as ‘‘available.’’ Erasing a file is 
like throwing a document into a wastebas- 
ket—if someone is willing to get a little 
dirty, he can retrieve the file. 

The January 3, 1988, release of Word- 
Perfect 5.0 adds a feature that will elimi- 
nate the problem described here. It in- 
cludes an option to save a modified file 
directly on top of the original file. This fea- 
ture was actually implemented primarily to 
help people save large files on floppy disks 
without getting a Disk Full error. But it 
serves aS well to avoid having copies of 
your secret data proliferate on-disk. Be 
aware, however, that there’s some danger 
in using this option, since if the power fails 
during a save, you'll lose the file com- 
pletely.—Neil J. Rubenking 


TEMPORARY TABS 

When you change tabs you often know that 
you'll want to return to the original tab set- 
tings later in the document. The WordPer- 
fect 4.2 macro shown in Figure 1 makes 
this conversion easy. To use the macro, 
press Alt-T rather than access the tab 
menu by hitting <Shift-F8><1>. 


TAB RESTORING MACRO 


The macro leaves a copy of your original 
tab settings in the document, together with 
a marker (TAB) showing you where they 
are to be restored. (Obviously, you'll delete 
this marker when you’re through with it.) 
You then employ the usual Set Tabs menu 
to assign your temporary new tab settings. 
The original settings will be restored at the 
marker position in the document. 

C. Michael Bell 

Walla Walla, Washington 


The macro in Figure 1 was written 
© | for WordPerfect, Version 4.2, but 
adapting its use to Version 5.0 re- 
quires only minor changes. In WordPer- 
fect, Version 5.0, you enter the tabs menu 
by pressing 1 and T rather than 1 alone. 
Further, you must press F7 twice to leave 
that menu. With these changes the macro 
works fine with Version 5.0. 

Note that you can use the same tech- 
nique for other formatting commands that 
you want to change temporarily. Simply 
confirm first that accepting the current val- 
ues with F7 or Enter inserts a copy of those 
values in the document. 

It’s hardly worth having a macro to get 
out of your temporary tab settings. Most 
likely it’s simply a matter of moving down 
a line, deleting the marker, and just con- 
tinuing. But if your marker is displaced in 
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Figure 1: This WordPerfect macro puts a copy of your original tab settings and an identifying marker 
into your document so you can return from temporarily changed settings. 


COMPLETE LISTING 


Figure 2: After using the tab restoring macro shown in Figure 1, you can use this macro to remove the 
marker and leave the cursor at that position in your document. 
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the text you might want to use the addition- 
al macro that is shown in Figure 2. It re- 
moves the marker and it leaves your cursor 
in the spot where the marker was.—/Neil J. 
Rubenking 


LEANER DISK FILES 
INWORDPERFECT 

Along with each document, WordPerfect, 
Version 5.0, stores a “prefix” that contains 
font and printer information. This informa- 
tion is needed to make documents inter- 
changeable among different systems run- 
ning WordPerfect. 

Users who must store documents on 
floppy disks will soon discover, however, 
that this additional data often requires an 
additional disk cluster. Documents smaller 
than a cluster may require two clusters. The 
added space requirement of the prefix 
could halve the number of files a floppy disk 
can hold. Since many WordPerfect 5.0 us- 
ers seldom exchange documents between 
systems, this loss of storage capacity 
doesn’t benefit them. 

| have found that you can eliminate the 
problem by blocking an entire document 
and storing the block rather than the docu- 
ment. The following macro performs that 
function: 


The fix creates some new problems of 
its own, however. For one thing, when 
WordPerfect stores a block, it asks you if 
you want to replace an existing document, 
but it does not store the older version as a 
BK! file. Again, if you retrieve a document 
stored this way into a blank screen, Wora- 
Perfect will not use your initial codes. If you 
have used initial codes to make justification 
OFF the default, for example, WordPerfect 
will not pick up that code and will justify 
printouts. 

The solution to this latter justification 
problem is for you to key in a space before 
retrieving the document. In that way, Wora- 
Perfect retrieves the document into a blank 
document rather than retrieving it into an 
empty screen. 

Bob Clark, Jr. 

Los Angeles, California 
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In addition to the printer and font 
definitions, WordPerfect stores 
style information, graphic images, 
the document summary, and proportional- 
spacing tables in the prefix. When you 
save a document as a block, you lose all of 
those except the graphic images. 

When you make a change that affects 
the prefix, WordPerfect creates a new 
‘data packet’’ and marks the old packet 
for deletion. In versions before the No- 
vember 15, 1988, release of WordPerfect 
5.0, however, this deletion did not always 
take place. The result was that the prefix 
grew bigger and bigger. If you find that 
you are having this same problem, your 
best bet is to upgrade to the latest version. 
If you’ve upgraded and seem to be szill 
having the problem, you need to delete 
your WP{WP}.SET file in the WordPer- 
fect directory and go through the setup pro- 
cess once again. 

While you’re waiting for your upgrade, 
however, here’s a technique to create a 
new prefix with no wasted space. You 
would begin by using the same technique 
described above: 

@ clear your document 

m type one space 

m retrieve the file 

m delete the space. 

At this point, the document on-screen has 
no name. It looks just like the document 
you retrieved, but it’s really a fresh, blank 
document that’s had your file retrieved 
into it. | always save this file immediately, 
therefore, so as to get it on-disk with its fat- 
free prefix. 

Retrieving a document this way wipes 
out the previous prefix and gives it a new 
one with your initial codes and default 
printer selections. This can be quite handy 
when you take a document from a cowork- 
er to manipulate on your own system. 
You'll avoid seeing ‘“XYZ123.PRS not 
found’’ every time you load the file.—Neil 
J. Rubenking 


SHARE YOUR POWER 

Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the “‘By Modem”’ side- 
bar in the Utilities column). rs 
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DEFENSE AGAINST 

COMPUTER VIRUSES 

Recent publicity surrounding attacks by 
computer viruses indicates just how vulner- 
able most systems can be in certain situa- 
tions. Most methods of detecting and pre- 
venting viral attacks rely on users to 
conscientiously check their software at reg- 
ular intervals, comparing the software’s 
Current state with a state recorded at an 
earlier date when a given system was 
known to be free of viruses. 

But programmers can help to ease the 
burden for users. Programs can be written 
in such a way that they are self-checking, 
examining themselves each time they are 
run, to ensure that no changes have been 
made since they were compiled. Done cor- 
rectly, such a feature can be added without 
imposing undue overhead on execution 
time. 

I've developed a generic self-examina- 
tion method that can be incorporated into 
almost any C program in order to provide 
protection against a virus that seeks to add 
to or alter the program’s code. It works by 
dividing an executable file into a number of 
blocks whose size can be specified by the 
user, calculating a CRC value for each 
block, and embedding the CRC values 
back into the compiled program. Each time 
the executable file is run, it performs a new 
CRC check and compares the values it 
gets at this time with the values that were 
stored in it immediately after it was com- 
piled. If the new CRC values don’t match 
the originals, then the program knows it has 
been changed—possibly by a virus. 

The mechanism for doing this works in 
two phases. First, code that performs the 


CRC check is included in the program as . 


well as an uninitialized buffer of known 
length and structure. Second, immediately 
after the program is compiled, CRC values 
are calculated by a special patch utility and 
written back to the buffer area embedded in 
the executable file. If a program is altered, 
the CRC values it calculates for itself won't 
match those generated by the patch pro- 
gram. 


Languages 


= DEFENSE AGAINST 
COMPUTER VIRUSES: A 
means of incorporating 
self-checking antivirus 
protection into your 
programs. 


= SPEED UP PROGRAMS: 
Word alignment can 
speed up memory- 
intensive programs on 
80286 or 80386 
computers. 


I've included the code for the patch utility 
and a sample C source file that illustrates 
what a program needs to do to protect itself 
from alteration. | think you'll agree that it 
provides an elegant solution to a perplexing 
problem. 

Michael Caprio 

Honolulu, Hawaii 


This is a clever way to help pro- 
: | grams protect themselves against 
viral attacks. It’s not just elegant, 
it’s simple—and it doesn’t require any 
overt action by the user. 

As a means of error detection, Cyclic 
Redundancy Checking (CRC) is statisti- 
cally more reliable than are checksum and 
parity checking methods. Using a 16-bit 
CRC value as these programs do, only an 
insignificant fraction of errors can possibly 
slip through. Thus, it is virtually impossi- 
ble for a virus to alter a program’s code or 
data in such a way that the CRC check 
could be fooled. 

I modified your code somewhat to 
make sure that both modules are written to 
stand alone. Both programs—PATCH.C, 
shown in Figure 1, and NOVIRUS.C, 
shown in Figure 2—include a pair of func- 
tions called crc_update() and crce_finish(). 
In the real world of professional program- 
ming, these routines would probably be 
combined into a single source file, com- 


piled, and then linked into other programs 
to avoid redundancy. Here, I explicitly in- 
cluded them in each source file so that the 
programs will compile and link by them- 
selves. 

Programs that intend to take advantage 
of this method of self-checking need to be 
modeled after NOVIRUS.C. The first call 
this program makes is to the function 
check(), which computes CRC values and 
compares them with the values calculated 
at an earlier time. If the comparison un- 
covers no discrepancies, check() returns 0 
to indicate that the file’s integrity has not 
been compromised. A return value of 3 
means the CRC values don’t match. If the 
check() function cannot find the execut- 
able file on-disk or if the executable file 
has not been initialized with PATCH, it re- 
turns the error codes 1 and 2, respectively. 
The main() function contained in NOVIR- 
US.C simply examines the value that is re- 
turned by check() and then prints a mes- 
sage accordingly. 

Before NOVIRUS can perform a CRC 
comparison, the PATCH utility must be 
run with NOVIRUS.EXE as a command- 
line parameter. CRC values are stored in a 
structure named avirus, which is identified 
by the string ‘“CAPRIO\xDF\0’’. In order 
to find where the linker has located avirus 
within the executable file, PATCH simply 
treats the executable image as a flat text file 
and searches until it finds the ID string. 
Once the identifier has been found, 
PATCH knows exactly where to write the 
CRC values. If NOVIRUS is executed im- 
mediately after it is compiled but before 
being massaged by PATCH, it will re- 
spond with the message ‘‘Program has not 
been PATCHed.”’ 

To try these programs out, compile and 
link PATCH.C, then do the same for NO- 
VIRUS.C. Next, at the command line, 
type PATCH NOVIRUS.EXE (assuming 
PATCH is either in the current directory or 
in your path and that NOVIRUS.EXE is in 
the current directory). PATCH will ask 
you for the CRC block length you want 
to use (after telling you what the mini- 
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mum permitted is), then will rewrite NO- 
VIRUS.EXE to include the appropriate 
CRC values. 

Now whenever you run NOVIRUS, it 
will report “‘Program is unaltered.’’ It will 
continue to print this message every time it 
is run until it is changed. If you change 
even a single byte in NOVIRUS.EXE 


PATCH.C 


_ Finclude <stdio.h> 
#include <string.h> 
-#include <malloc.h> 


#define TRUE i 
- $#define FALSE @ 
#define BLOCKS 2% 


struct avirus { . 
“char code{8]; 
int bytes; 
unsigned long lowerc; 
int crcs{BLOCKS]; 
-j} antivir = { “CAPRIO\xDF\9" }; 


-main (int arge, char *argv{]) = === 
{ 

fae int cre; 

char fname[ 25}; 

char *buff, *buffp; 

int 91, j2°= 9; 33: 

int found = FALSE; 

int bsize; 

int xrsize; : 

int sector = 8, offset; 

long £1; 

FILE *fn; 


Size Of CRC block */ 


File 


/* Open executable file for reading and writing s/f 


if {arge == 2} 
strcpy(iname, argvitl): a ee 

“else { B eres 

printf("Filename: ")}; 
gets(fname); 

} 


if ((in = fopen(fname, “rbt+"}) == NULL) a 
printf("File not Found \n” ye S 
exit{(1); ee 

} 


/* Query user for size of RC block i 
fl = Ei totenatn tet teno( £5) )7 2 : 
do { 


printf ("\nEnter number of bytes Bet block: 
scant ("%d"“, &bsize); = 


} while ((bsize < £1/BLOCKS+1) i (psize | > £1)): 


/* Find the string that precedes: ‘the patch | area +7 


buff = calloc(1¢#24, ‘sizeof(char)) 

rsize = fread(buff, sizeof (char 

while (teof{fileno{fn}) && toons) c 
sectortt+; 


rsize = fread(&buff[512}, sizeoe (char), 512, fin); 


for (offset=8: offset < 512; offset++) 


if (ee antivir. code, © 


break; 


memcpy (buff, &buff{512), S12); 


printf ("\nFile size is éld, max blocks is ‘aa\n~, 
printf (“Lower limit on bytes” per block is oO 


(perhaps using DEBUG or a utility such as 
EXEMOD.EXE, which is supplied with 
many of Microsoft’s language products, 
that directly modifies executable file head- 
ers) and run it again, it will answer with 
‘*Executable has been altered, possibly by 
a virus.’’ Under normal circumstances, 
this would be your cue to attempt to deter- 
mine how and why the program was 
changed. 

You won’t be able to use this method, 
of course, if your programs routinely mod- 


ify themselves for configuration purposes. 
For example, if a program’s default screen 
attributes are stored internally and a con- 
figuration program modifies the program’s 
image on-disk to change the default, 
check() would detect the change and report 
that the program has been altered. An al- 
ternative—and a better programming prac- 
tice—would be to store configuration data, 
along with any other information that is 
likely to be changed, in a separate file. 
—Jeff Prosise 


COMPLETE LISTING 


arch the last sector read if patch area not yet found */ 


for (offset=9; offset < rsize - strlen(antivir.code); offsett++) 


Lf (strnemp(&buff[offset+5i2}, 


antivir.code, 


strien{antivir.code)) == 8) { 


found = TRUE; 


break; 


qf nd) 
_PiPReE( inserting antivirus data. 


‘Pointers to data buffer */ 
TRUE de patch code found +*/ 


Amount of data read into bureer x) 
_ {* Position of patch code */ 


,\a\n"); 


fread (buff, sizeof{char), bsize, fn); 


= buff; 


= @; jl < rsize; j1i++) 
re = cre update (cre, S borepe a): 
ee Ore  finish(crc); 


antivir. cres[j2t+] 


crc; 


_peinté ("CRce for block ad was $@4x\n", j2, cre); 


ey while {rsize == bsize); 


-antivir.bytes = 


bsize; 


- antivir.lowcrc = (sector-1) * 512 + offset; 
-. ofseek (fn, antivir.lowcrce, SEEK SET); 
fwrite(&antivir, Sizect (struct avirus), 1, fn); 


| feloseitn); 
yo 


ere _update(int creval, char ere char) | 


2 8; ji < 8; j1tt) { 


= tmp << 1; 


tmp = tmp 


/ere _finish(int cre) 


return(ore_ update (cre _spdate(ere, \8" de 


Figure 1: The code listing for PATCH.C, which implements a CRC checksum. 


~NOVIRUS.C 


#include <stdio.h> 


2 Oxb 1800500; 


mp & O@x@GffFfEIB) >> 8); 


| AVAILABLE|#. 
ON . 
it~] 


eo 


main( ine Broc: char *argv{[]) 
#include <malloc.h> ae 
ae printf("This shows how a program may perform a self—-check at startup\n"); 
#define TRUE 1 BELNEE( “to protect itself from being infected by a virus.\n\n" yi . 
#define FALSE @ 
#define BLOCKS 29 “switch (check({argv)} { 
case @: 
printf (“Executable is. ge eres ‘3 
break; 
case Lies 
printf ("could not fina 1 executable\n" ); 
-. break; 


struct avirus ¢{ 

char code[ 8]; 

int bytes; 

unsigned long lowcrc; 

int crces{BLOCKS}; ae 
} antivir = { "CAPRIO\xDF\S" 3; 


Figure 2: The code model for implementing the CRC checksum routine provided in PATCH.C. 
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believe if. 
You better believe 
The incredible MAX price. 


The incredible 
performance: 


TOP PERFORMANCE - BOTTOM LINE PRICE 


PM 386-25 

¢ 80386-25 PROCESSOR 

e 2MB DRAM, EXPANDABLE TO 8MB 

e 80387 AND 80287 SOCKET 

e 1.2MB & 1.44MB FLOPPY DRIVE 

e SERIAL, PARALLEL AND GAME PORT* 

e 220 WATT POWER SUPPLY 

e METAL TOWER CASE 

e 101 KEYS ENHANCED KEYBOARD 

e OPTIONAL 22ms HIGH PERFORMANCE 
HARD DISK DRIVE 

e LAMARK = 34, MIPS = 3.22 

e ULTRA FAST VIDEO SPEED 

e 8 EXPANSION SLOT 

e MS-DOS, UNIX, OS/2 AND NOVELL e MS-DOS, UNIX, OS/2 AND NOVELL 
COMPATIBLE COMPATIBLE 


* CHOOSE FROM 2 SERIAL 1 PARALLEL PORT OR 1 SERIAL 1 PARALLEL 1 GAME PORT 
@ MINI DESK TOP CASE AND MINI TOWER CASE OPTIONAL 


WITH ABOVE BASE SYSTEM §§ ? 099 WITH ABOVE BASE SYSTEM 
PLUS MONOCHROME DISPLAY 5 PLUS MONOCHROME DISPLAY 
PM386-25 VIDEO OPTIONS 


[DRIVE OPTIONS | MONO | EGA/COLOR | VGA/COLOR | 


PM 286-16 

¢ 80286-16 PROCESSOR 

e 2MB DRAM, EXPANDABLE TO 4MB 

¢ 80287 MATH-COPROCESSOR SOCKET 

e 1.2MB & 1.44MB FLOPPY DRIVE 

e SERIAL, PARALLEL AND GAME PORT* 

¢ 200 WATT POWER SUPPLY 

¢ 5 BAY AT Jr. CASE 

¢ 101 KEYS ENHANCED KEYBOARD 

¢ OPTIONAL 22ms HIGH PERFORMANCE 
HARD DISK DRIVE 

e SI = 18.7, MIPS = 2.6 

e ULTRA FAST VIDEO SPEED 

e 8 EXPANSION SLOT 


*1,299 


PM286-16 VIDEO OPTIONS 


[DRIVE OPTIONS | MONO | EGA/COLOR | VGAICOLOR 
106MB RLL 1 


SCHOOL INSTITUTIONS AND MAJOR CORPORATION WELCOME TO INQUIRE FOR VOLUME DISCOUNT 


S 
HT 


TERMS & CONDITIONS: 30 DAYS MONEY BACK GUARANTEE 


FOR ORDER: 

WE ACCEPT VISA AND MASTER CARD, NO SURCHARGE FOR ORDER. MONEY ORDERS AND CASHIER CHECKS WELCOME, PERSONAL 
CHECKS AND COMPANY CHECKS, ALLOW 2 WEEKS TO CLEAR BEFORE SHIPPING. WE ACCEPT P.O.'S FROM CORPORATIONS AND SCHOOL 
INSTITUTIONS. VOLUME USERS AND VARS CALL FOR DISCOUNT PRICE. ALL SHIPPING COSTS AND INSURANCE ARE EXCLUDED. SALES 
TAX APPLIES TO NATIVE STATE. 

ALL OUR PRODUCTS CARRY 1 FULL YEAR WARRANTY ON PARTS AND LABOR. ALL SALES ARE FINAL. DEFECTIVE ITEMS REPLACED OR 
REPAIRED AT OUR DISCRETION. NO RETURN ACCEPTED WITHOUT RMA NUMBER. ALL RETURN ITEMS MUST HAVE ORIGINAL PACKAGING. 
PRICE AND TERMS SUBJECT TO CHANGE WITHOUT NOTICE. 


‘ CALL 1-800-777-1288 1-800-365-7702 
L.A. HEADQUARTERS RETAIL STORE | NORTHERN EAST COAST 
8025 DEERING AVE, 11686 VENTURA BLVD. CALIFORNIA NEW YORK 


TEL: 718-786-2001 
FAX: 718-786-2134 


CANOGA PARK, CA 91304 
TEL: 818-888-8880 
FAX: 818-883-5309 


STUDIO CITY, CA 91604 
TEL: 818-761-8899 
FAX: 818-761-8990 


TEL: 415-365-7700 
FAX: 415-365-5416 
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6° with 2MB LOADED 


PM 286-12 

e 12 MHz PROCESSING SPEED 

e 512K DRAM, EXPANDABLE TO 1MB 
(EXPANDABLE TO 4MB OPTIONAL) 

e 80287 MATH-COPROCESSOR SOCKET 

1.2MB FLOPPY DRIVE 

200 WATT POWER SUPPLY 

5 BAY AT JR. CASE 

101 KEYS ENHANCED KEYBOARD 

OPTIONAL HIGH PERFORMANCE 

HARD DISK DRIVE 

e SI = 13.2(1 WAIT), SI = 15.8(0 WAIT)* 

e ULTRA FAST VIDEO SPEED 

e 8 EXPANSION SLOT 

e MS-DOS, UNIX, OS/2 AND NOVELL 
COMPATIBLE 


* 0 WAIT OPTIONAL 


* VGA OPTION IS 1024X768, 16 BIT, 256KB EXPANDABLE TO 512KB 


WITH ABOVE BASE SYSTEM 
PLUS MONOCHROME DISPLAY 


795 


PM286-12 VIDEO OPTIONS 


DRIVE OPTIONS | MONO | EGA/COLOR | VGA/COLOR 


CALL FOR 386-20, 386-16, 286-10, 
286-8, AND 8088 SYSTEM 
DISCOUNT PRICE! 


ADD ON CARD SPECIALS 


UNIVERSAL FLOPPY CONTROLLER FOR 
1.44MB, 1.2MB, 720KB, 360KB DRIVES §$ 40 


EGA GRAPHIC CARD (640X480) 110 


VGA GRAPHIC CARD (1024X768) 225 
16 BIT, 256KB EXPANDABLE TO 512KB 


MULTISCAN VGA MONITOR 
COMPATIBLE WITH NEC MULTISYNC II 


VGA DISPLAY COMBINATION 


469 


675 
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NOVIRUS.C 


ase 2: nee 
printf ("Executab 
break; So 
vase So. 
printf ("Executab 


ong)creval 


= 


JUDGE AN ETHERNET CARD BY ITS SIZE 


Western Digital’s EtherCard PLUS 
performs faster than others in all 
systems and thrives as PC system 
clock speeds increase. Each month 
brings announcements of PCs with faster 
clock speeds. It’s important to select a LAN 
adapter that can not only keep up, but one 
whose performance is enhanced by the 
higher capabilities of the faster systems. 
Western Digital’s EtherCard PLUS adapt- 
ers have far higher throughput than other 
Ethernet adapters with an 8-bit PC bus 
interface. In a network using a Compaq 386 
20MHz server, the Western Digital Ether- 
Card PLUS adapters are over 30% faster 
than other 8-bit adapters and over 50% 
faster than most. 


* SHARED MEMORY. Network data is buff- 
ered in an on-board 8 or 16 Kbyte RAM 
memory that is shared with the PC network 
software. This “shared memory interface” to 
the adapter board is much faster on mod- 
ern PCs than interfaces using DMA or I/O 
port access. Since no DMA channels are 


used, multiple EtherCard PLUS adapters 
may be installed in one server without con- 
flicting with other boards or with each other. 


¢ HIGH PERFORMANCE NETWORK CON- 
TROLLER. The Ethernet controller chip 
used in the EtherCard PLUS adapter is an 
intelligent coprocessor that handles most 
networking processes without any PC inter- 
vention. These tasks include receiving and 
storing multiple data transmissions in the 
on-board shared buffer RAM. It also man- 
ages the contention that can result from 
hundreds of stations transmitting on a 
heavily-loaded Ethernet network. 


* RESOURCE ARBITRATION. Special cir- 
cuits enhance throughput by allowing the 
Ethernet controller chip and the PC to have 
simultaneous high-speed access to the 
on-board buffer RAM with minimal conflict. 
This lets the PC software move stored data 
on and off the board without interfering with 
the concurrent reception or transmission of 
new data on the network. 


Western Digital EtherCard PLUS is a trademark and Western Digital is a registered trademark of Western Digital Corporation. Compag is a registered trademark 
of Compaq Computer Corporation. 386 is a trademark of Intel Corporation. 33Series is a trademark of Dyna Computer Inc. 
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* REDUCED WAIT STATES. A PC bus inter- 
face designed to accommodate high speed 
(25MHz and up) '286 and ’386 based serv- 
ers allows EtherCard PLUS to operate 
with fewer PC wait states than other boards. 


EtherCard PLUS performance is invari- 
ably the best overall. Although the features 
of various other LAN adapter boards may 
appear to be the same, Western Digital’s 
selection and implementation of EtherCard 
PLUS features has resulted in a truly 
unique and exceptional Ethernet PC adapt- 
er board. 


Western Digital EtherCard PLUS, plus Dyna 
Computer’s state-of-the-art 33Series” 
368 Microsystems give you the super high 
performance server and workstations you 
require. Judge for yourself—try an Ether- 
Card PLUS today. 


DYNA COMPUTER 
3081 NORTH FIRST ST. 
SAN JOSE, CA 95134 
(408) 943-0100 = FAX (408) 943-0642 


The power and performance of 
big system CADD...MicroStation Mac 


Intergraph introduces MicroStation Mac — 
microCADD software merging the power of 2D/3D 
engineering design software with the ease of the 
Macintosh user interface. 


Multiple-screen graphics 

MicroStation Mac supports a maximum of eight 
separate views of a design. These are resizable and 
can be placed on any of up to six graphic screens, 
the maximum supported by the Macintosh. This 


allows for better display flexibility, resulting in 
more productivity and less design time. 


Reference files 


MicroStation supports 2D and 3D design and 
reference files so a user can attach up to 32 design 
files to the current file for reference. Reference files 
can reside locally or be accessed remotely over a 
network, thus allowing users working on the same 
project to view all the files simultaneously. 


@ File Edit Settings Arrange Uiew 


Locks=66,5N, _ 
PLACE ARC 


Enter first arc endpoint 


Fully Intergraph-compatible 

Files are maintained in the same binary format 
on every platform so that MicroStation/IGDS files 
can be freely transferred between the VAX, PC, 
Intergraph workstation, and Macintosh with no 
translation required. 


With over 450 commands and features to meet your 
design needs, MicroStation Mac exemplifies the 
most complete functionality of any CADD package 
available for the Macintosh, making MicroStation 
Mac your best choice for design needs. 


For further information on MicroStation and 
the Intergraph Education Center and Reseller 
programs: in the U.S., call 800-345-4856; in 
Alabama only, call 800-345-0218; outside the 
U.S., contact an Intergraph sales office. 


INTERGRAPH 
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Palettes Font Style 


Bae a 


LUL=50,SOLID,WT=5,LC=SOL,PRI,CO=2 
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SPEED UP PROGRAMS 

Compare the operation of the program 
SLOWFAST.PAS (Figure 3) with variables 
i and j. The byte variable b causes j, de- 
clared just after it, to be at an odd address. 
The result is that on an 80286 computer, 


the program runs 25 percent slower using / 


than using /. 

Because the 8088 accesses memory 1 
byte at a time, there is no difference in the 
two variables running on such a computer. 


_SLOWFAST.PAS | 


{SA-} {Delete this. Line 
PROGRAM SlowFast; 


(* This program is teed. to demonsteate how 
a program can be slowed with data 


The 80286 accesses memory one word at 
atime, and a Longint variable at an odd ad- 
dress adds two memory accesses each 
time we use it. 

The same problem can also appear 
when declaring local variables in a proce- 
dure or a function. If the total number of 
bytes allocated is odd, Turbo Pascal will, of 
course, decrement the stack pointer by an 
odd number, causing the stack to misalign. 
So all procedures that are called by this 
method are slowed until another procedure 
realigns the stack. 

Patrick Lanz 

Lausanne, Switzerland 
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| |AVAILABLE|2 
ON” 
rs SE 


misalignment on a (16- bit compute: 7) 


USES Dos; 
- CONST 
oddeven 
Cv EVEN’, ‘ODD a 
~ VAR 
Start, “elapsed : - nongint; : 
me Emptyhoop : Lengmnt; 
2 bytes. : ee 
; : LongInt; | 


FUNCTION time1@@ths 

VAR H,M,S,F 

BEGIN oe 
GetTime(H,M,S,F); © 

(( (hongint (1) #68) + 


: Word; 


- Pimels@sths := 
END; 


{SIFDEF VER49} 
PROCEDURE Neutra 
BEGIN END; 


PROCEDURE Slow; | 
VAR b : Byte; 
BEGIN Neutral; 


PROCEDURE Fast; 
BEGIN Neutral; 
{SENDIF} 


BEGIN 
WriteLn( ‘offset of L, 
WriteLn(‘offset of j, 
Start := Timel@@%ths; 


FOR i. := 1 TO 1998099 DO {nothing} 


Elapsed := Time1#@ths- ‘Start; 
EmptyLoop := Elapsed; 
WriteLn(’Time using i: 
Start := Timel@@ths; - 


FOR j := 1 TO 1999900 oe {nothing} 


Elapsed := Timel#Bths-start; 
WriteLn('’Time using j: 
{SIFDEF VER49} 
Start := timel@Gthe: co 
FOR i := 1 to 1890098 DO fast; 
Elapsed 
WriteLn({’Time using fast: 
= timei@@ths; 
:= 1 to 1999988 DO slow; 


$ Longint; 


otsti), is / oddevenjeda (erat: 
’,0fs(3),' is pede nicddiere (3 


| , Blapsed DIV 199 


. ‘Pleperd DIV 108, 


:= timei@@ths - Start - EmptyLoop; 
2 Blapece Dev 102 


: ARRAY | Boolean). of string( 4 


+ 60) + 8) * 300) + F; 


pe 
De 


f 


17.1) Blapsed MoD 190); 


£ 


|, Elapsed MOD 189); 


a Blapsed | MOD 108); 


:= timel@@ths —- coer - EmptyLoop: 


WriteLn({ ‘Time using slow: 
{ SELSE} 


Le ye apeed DIV 10g, 


WriteLn(’No stack test -- TES aligns the Feok even with ony’ yy 


{SENDIF} 
END. 


Figure 3: Operations on word-aligned variables are faster, as this program demonstrates. 
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Starting with Version 5, Turbo 
Pascal word-aligns variables by 
(EMI default. To see the effects of mis- 
alignment, you’ll have to set the {$A-} 
compiler directive, which turns alignment 
off. The stack problem simply does not oc- 
cur, because Turbo Pascal Version 5 al- 
ways allocates an even number of bytes. If 
you're still using Turbo Pascal Version 4, 
this program demonstrates one more rea- 
son to upgrade. 

The time that is saved by word align- 
ment is relatively slight compared with the 
total runtime of a program. On my 386 ma- 
chine the non-aligned case takes 30 per- 
cent longer for a million repetitions—but 
that’s 30 percent of 3 seconds. Optimizing 
your code in other ways may well be more 
fruitful. 

If you do decide your code could bene- 
fit from alignment, look for odd-sized 
variables. The only common variables 
with odd lengths are the 1-byte scalars 
such as Byte, Char, Boolean, and enumer- 
ated types, string types of even length, and 
some set types. Arrays or records contain- 
ing an odd number of odd-sized items will 
also be odd-sized. You should watch for 
these, and pad your declarations with dum- 
my variables if necessary to regain align- 
ment. Also, you should use Integers rather 
than bytes whenever possible, and declare 
string types with odd lengths. In order to 
test whether you’ve been successful, 
check the offsets of your variables using 
‘‘Ofs’’. Now it’s time to make the real 
test: is the program actually any fast- 
er?—Neil J. Rubenking 


w= 


3 


PRODUCTIVITY TIP 

Instead of typing the same object 
file names repeatedly each time 
you run LINK, put the file names in a RE- 
SPONSE file. Then you can tell LINK the 
name of the file by using an at (@) sign, 
for example: 


Wi 


- 


iit 


LINK /options @filename 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (see the ““By 
Modem’’ sidebar in the Utilities col- 
umn). i 


When you buy a 
computer, about 35% 
of your money goes to 
the store. 

But we'd much rather 
see your money go to 
somebody who deserves 
it a lot more. 

You. 

So we give youa 
completely different 
kind of computer store. 

The Dell Computer 
Store. 

Instead of a crowded, 
high-overhead show- 
room, you get our brand 
new 44-page catalog. Which 
gives you a full line of 386” 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 
from the manufacturer, you save 
about 35%. 


©1989 Dell Computer Corporation. 386 is a trademark of Intel Corporation. 4Service in remote locations will incur additional travel charges. 


SEND AWAY FOR 
YOUR VERY OWN 
COMPUTER STORE. 


Xerox Corporation. 
If you read our ad in the 
back of this magazine, 
it will tell you a lot 
more about the systems 
we offer. And the service 
we put behind them. 
So if you'd like a much 
more intelligent way to 
buy a personal computer, 
have a look at our ad. Or 
call us at 800-426-5150. 
Or send us the card on 
this page. 

And we'll send the 


best computer store 


But there’s a lot more to it 


you ve ever seen. 
One you dont have to 
set foot in. 


DELL 


than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30-day money- 
back guarantee. A toll-free 
technical support hotline. 
Self-diagnostic software. And 
next-day deskside service from 


COMPUTER 
CORPORATION 


TO ORDER, CALLUS: 


800-426-5150. 


FOR DELL IN CANADA, CALL 800-387-5752. 
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Accounting Software 
So Sophisticated It Even 


Lets 


c 


. re As your bust 
C® Easy 


The simple truth is, the business of 
business is to grow. The sad truth is, 
gig (OSt accounting 
= software can’t handle 
© that. Built-in 
S92 obsolescence seems 
™ tobeastandard 
| feature. 
i ~=Whichis one of the 
2s most compelling 
reasons to consider the ACCPAC’ line. 
Because it is precisely that: a line. 
A smooth, efficient path for expansion. 
Allowing you to transfer data when 
you trade up. 

The starting point is ACCPAC Easy, 
our primer. Offering “excellent audit trail 
features? according to Software Digest. 

And here’s where you trade up to: 
our five module workhorse, BPI 
Accounting. PC World calls BPI “an 
outstanding value.” 
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move up to ACCPAC BPI® 


©1989 Computer Associates International, Inc. 1240 McKay Dr., San Jose, CA 95131 


Scag seth 
cee ees 


t 
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a most sophisticated breed | 
iness ts handled by ACCPAC? Plus. 


Finally, our powerhouse, ACCPAC 
Plus offers predesigned, off-the-shelf 
solutions for a wide variety of 
businesses. Rated “best in its class” 
by /nfoWorld, Plus offers the ultimate 
in control. 

And we offer even more. 

Like significant rebates for the 
ACCPAC software you already own. 
And the stability and support that 
come from the world’s leading 
independent software company. 

Call 1-800-531-5236, In Canada 
call 1-800-663-6904. 

We'll tell you more about ACCPAC, 
our rebate program and what we can 
do for your business. Namely, help 
it grow. 
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INCREASING THE 
DOS ENVIRONMENT 
| have a PC-XT running DOS 3.2. My envi- 
ronment space has been depleted. | have a 
very long path string and I'd rather not cut it 
down. Is there any way to increase the envi- 
ronment space? 

David Kindler 

Brooklyn, New York 


By default, DOS will allocate 160 
: | bytes for the environment. If you 
MEIN} use a long PATH statement or if 
you use many environment variables, you 
can easily run out of room. Fortunately, 
the amount of memory that DOS 3.2 allo- 
cates for the environment can be easily 
changed by using the SHELL statement in 
your CONFIG.SYS file. The syntax of the 
statement is 


where d: and path indicate the location of 
COMMAND.COM and n specifies how 
many bytes to allocate for the environ- 
ment. You may specify a value for n from 
160 to 32,768 bytes. The /P option tells 
DOS to load and execute your AUTOEX- 
EC.BAT file. Include this statement as the 
first line in your CONFIG.SYS file. 

If you boot off a hard disk that is drive 
C: and want to allocate 512 bytes for the 
environment, use the following statement: 


For a more thorough discussion of all the 
options (both documented and undocu- 
mented) for the DOS command processor, 
COMMAND.COM, see the April 26, 
1988, issue’s PC Tutor. 


EXPANDED MEMORY AND 
WINDOWS 

| have a Compaq Deskpro 386S computer 
with 2MB of RAM and want to use expand- 
ed memory with Microsoft Excel, Version 
2.1. When | attempted to install the Com- 
paq Expanded Memory Manager (CEMM) 


@ INCREASING THE DOS 
ENVIRONMENT: DOS’s | 
environment space may 
be increased to allow | 
long path statements. 


= EXPANDED MEMORY 
AND WINDOWS: 
How to convince 
Windows to recognize 
your 386 expanded 
memory driver, and the 
ins and outs of upgrading 
to Windows/386. 


as a part of the Excel setup program, | gota 
message that CEMM is not compatible with 
Excel. 

When | called the Microsoft technical as- 
sistance people, one person told me it was 
compatible, but another person said it 
wasn't. 

What options do | have if | want to use 
extended/expanded memory with Excel? 
Should | invest in Windows/386? 

Hugh Humphreys 

Denver, Colorado 


The problem you ran into during 
the Microsoft Excel setup is a prob- 
lem not with Excel but with the 
runtime version of Windows that accompa- 
nies it. One of the niceties of Windows is 
that it handles memory management so 
that programs written for it don’t have to 
and so that you don’t have to reconfigure 
your system every time you install another 
Windows application. 

The version of Windows provided with 
Excel, Version 2.1, is a runtime version of 
Windows/286, Version 2.1. Unlike older 
versions of Windows, this one allows 
you—in fact strongly encourages you—to 
use the first 64K of your system’s extended 
memory to expand the 640K of usable 
DOS memory. You do this by including 


Microsoft’s HIMEM.SYS driver in your 
CONFIG.SYS file, a step that the setup 
program will actually handle for you if you 
so choose. 

In fact, the setup program so strongly 
encourages you to use the HIMEM.SYS 
driver that it will refuse to finish installing 
itself if it spots anything in your CON- 
FIG.SYS file that might try to occupy the 
same 64K of extended memory—in your 
case, CEMM.SYS. 

This version of Windows includes driv- 
ers for four popular expanded memory 
boards that allow the boards to get along 
with HIMEM.SYS. Unfortunately, it does 
not include a similar driver with which to 
replace CEMM.SYS. 

Fortunately, there is an easy way 
around your problem. In a nutshell, it in- 
volves tricking Windows into believing 
that you’re not using CEMM. 

First, play along with Windows and re- 
move the offending CEMM.SYS line 
from your CONFIG.SYS file. The easiest 
way to do this is to rename CONFIG.SYS 
to CONFIG.BAK, or anything other than 
CONFIG.SYS. Make sure to reboot your 
system, and then begin the installation rou- 
tine again. When the setup program asks 
you whether or not your system has ex- 
tended memory, answer no. Otherwise, 
Windows will automatically install HI- 
MEM.SYS and you won’t be able to use 
CEMM. 

Once you’ve completed the setup pro- 
gram, reinstall CEMM.SYS into your 
CONHFIG.SYS file. If you renamed the file 
as suggested above, simply change its file 
back to CONFIG.SYS. After rebooting, 
start Excel and click on the About option of 
the Help menu. The pop-up window 
should show that your expanded memory 
is alive, well, and recognized. 

As I indicated earlier, Windows—not 
Excel—handles the memory management, 
so this exercise in deceit should work in 
similar circumstances with other Windows 
applications as well as with any expanded 
memory emulator that conforms to LIM 
3.2 or 4.0. 
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Windows/386 

Now that you know a way around this 
problem, you may be wondering why the 
folks at Microsoft created it in the first 
place. Again, it can be viewed as a matter 
of ‘‘encouragement.’’ While HIMEM is a 
wonderful feature for users of 80286 ma- 
chines with a little extended memory, 386 
users can put their extended memory to 
fuller use. As you no doubt noticed during 
the Excel setup routine, Microsoft advises 
you to use Windows/386 if you have a 386 


All memory 
installed in a 386 
or 386SX machine 
should be either 
conventional or 
extended memory: 
the 386 chip. 


includes its own 


memory paging 


_ capabilities. 


machine. If you ignore the advice, it treats 
your machine as an AT, with all the limita- 
tions of the 80286. In effect, Microsoft is 
telling you to use software written espe- 
cially for the 386 if you’re using a 386. 

Microsoft’s advice has its good and bad 
points. The greatest attraction of a 386SX- 
based machine—like your Deskpro 
386S—lies in its ability to run software de- 
signed for the 386, and you probably 
should be taking more advantage of it. 
However, Windows/386—as well as other 
386 multitasking environments—might be 
more software than you bargained for. 
(For a comparative review, see “‘When 
One PC Equals Four: 386 Multitasking 
Environments,’’ PC Magazine, February 
Zoe ee) 

All memory installed in a 386 or 386SX 
machine should be either conventional or 
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extended memory: the 386 chip includes 
its own memory paging capabilities, mak- 
ing expanded memory boards unneces- 
sary. When you run an expanded memory 
manager like CEMM, you’re simply using 
extended memory to emulate expanded 
memory. Windows/386 takes care of this 
chore for you, eliminating the need for a 
separate expanded memory emulator, and 
provides many new capabilities of its own 
by tapping the power of the 386. 

One of those capabilities is true multi- 
tasking. Windows/386 can multitask even 
plain old DOS applications by tucking 
them away in their own virtual 8086 ma- 
chine, using as much as DOS’s 640K 
RAM limit per machine. The environment 
can also provide LIM 4.0 expanded mem- 
ory to DOS applications that need it. 

Of course, Windows/386 will multitask 
applications written specifically for Win- 
dows—like Microsoft Excel and Aldus 
Corp.’s PageMaker—in its own 640K 
RAM block of memory, provided plenty 
of extended RAM is left over for LIM 4.0 
emulation. 

All this sounds great, and it is if you 
have a real need for multitasking and use 
Windows applications much more often 
than not. If, however, Excel is the only 
Windows application you use frequently, 
Windows/386 might be more trouble than 
it’s worth. Windows/386 demands so 
much control over your system’s resources 
that you’ll need two versions of CON- 
FIG.S YS—a minimalist version to load up 
when you want to run Windows/386, and 
another for straight DOS that includes your 
virtual disk driver, expanded memory 
driver, and other drivers. Of course, you'll 
have to reboot to reactivate the appropriate 
version of CONFIG.SYS when you go to 
or from Windows/386. In short, if Excel is 
the only Windows application you will run, 
you are probably better off running Excel 
under its runtime Windows version. 
—Miutt Jones 


ASK THE TUTOR 

The Tutor solves practical problems, ex- 
plains points of general interest about us- 
ing your hardware and software more pro- 
ductively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (to join, see the ““By 
Modem.’ sidebar in the Utilities column. ) 
We’re sorry, but we cannot answer ques- 
tions personally. Es 
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Marque déposée de Oki America, Inc. 


Why build a printer 
you can stand on, when 
all it will ever carry is 

a full office workload? 


The answer is reliability. 


We built the best track record in the industry 
by demanding a lot more from our products 
than you ever will. OKIDATA engineers call this 
‘championship specs.’’ Over 3 million 
OKIDATA users call it rugged reliability. And it 
shows in the quality and performance of every 
printer and modem we make. 


You can see it in our new 300 series of 9-pin 
and 24-pin printers. Their speed, print quality 
and sheer versatility can carry a ton of paper- 
work. With day in, day out reliability. 
OKIDATA wouldn’t have it any other way. 
Why should you? 
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OKIDATA 


an OKI AMERICA company 


We put business on paper. 


How UDS squeezes more 
out of the V.32 standard 


Believe it! In the hands of UDS 
engineers, the V.32 standard means 
a lot more than 9600 bps, full-duplex. 

Every UDS V.32 is fully compliant 
with the CCITT recommendation, but 
that’s only the beginning. Model 
V.3225, the latest in the UDS V.32 
family, offers /ots of extra features. 

First of all, there’s MNP level 5, the 
data compression/error control tech- 
nique that increases data throughput 
by as much as a 2:1 ratio. In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tion at 19.2kbps! 

When your dedicated line goes 
down, V.3225 is the ideal dial back-up 


Created by Dayner/Hall, Inc., Winter Park, Florida 


solution. It even checks the dead 
line periodically and switches back 
to it as soon as it’s available. 

Then there's V.22 bis operation; 
if your V.3225 receives a call at 
2400 bps, it automatically drops 
to that speed, and full-duplex com- 
munication goes on. 


V.3225 


QUANTITY ONE PRICE: 


>4145 
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Got a real data density problem? 
The card you get in your free-standing 
V.3225 can be plugged directly into 
the Universal Data Shelf" giving you 
as many as 16 channels in a stan- 
dard 19- or 23-inch equipment rack. 

To learn how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 


Universal Data Systems 
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LAN ADAPTER CARDS FOR PS/2s 
The computer experts in our organization 
are pushing us to buy IBM PS/2s. Since our 
department wants to install a local area net- 
work, we are concerned about the availabil- 
ity of LAN adapter cards that are compati- 
ble with the PS/2s’ Micro Channel 
architecture. What types of cards are avail- 
able for PS/2s? 

Paul Cunningham 

Boise, Idaho 


IBM’s strong effort to promote 
Micro Channel architecture is pay- 
WN ing off. 3Com, along with many 


other companies, markets Micro Channel 
adapters for Ethernet and Token-Ring con- 
figurations. A smaller number of compa- 
nies, including Pure Data, are marketing 
Micro Channel ARCnet cards. 


LESS IS MORE 
| enjoyed your recent review of 3+Open 
LAN Manager (“Building Workgroup Solu- 
tions: 3Com’s 3+ Open LAN Manager,” 
PC Magazine, February 28, 1989), but | 
was surprised to read that NetWare did not 
use all the available RAM in the server 
when the benchmark tests were run. 
Shouldn't the excess RAM have been used 
for file caching? And why is it that upgrading 
the RAM in Novell servers does not always 
lead to an appreciable increase in perfor- 
mance? 

Scott Feuless 

(via CompuServe) 


Quite simply, NetWare does not 
benefit from having over 2.5MB 
of RAM in the server. If the cache 
is too large, file management software can 
spend more time loading, searching, and 
unloading the cache than it does delivering 
data to the application programs. This has 
a deleterious effect on performance. 

The effectiveness of a disk cache in a 
file server always depends on how the ap- 
plication program asks for data. Most PC- 
based applications simply do not load 
enough sequential data to use a huge server 
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= LAN ADAPTER CARDS 
FOR PS/2s: Micro 
Channel adapter cards 
are available from several 
sources. 


@ LESS IS MORE: A large 
cache in a file server 
hinders performance. 


= SPECIFYING ENOUGH 
FILES: Some installation 
programs may need to 
open more files than the 
DOS default allows. 


= THE LAST MODEMS 
YOU’LL EVER BUY: 
Some new modems 
combine two standards 
for optimal performance. 


= INSTALLATION COSTS: 
What can you expect to 
pay to wire a LAN? 


= FIBER-OPTIC AND 
TWISTED-PAIR CABLES: 
Alternative wiring plans 
for LANs are costly but 
offer several advantages. 


cache. The algorithms used to manage the 
cache are more important than its size. As 
our benchmark tests consistently show, the 
NetWare cache management scheme 
works very well. 


SPECIFYING ENOUGH FILES 
We recently ran into a problem with Exce- 
lan’s networking software. It won't install 
properly unless the statement FILES = 20 
appears in the CONFIG.SYS file. Appar- 
ently you only need FILES = 20 to install 
the program, not to run it. Why? 

Ron Glassman 

Denver, Colorado 


Connectivity 


I ran into exactly the same problem 
# | with Excelan’s LAN Workplace 
for DOS. \t seems that many of us 
have a tendency to type INSTALL first 
and read the book later. In its default, DOS 
will handle eight open files at one time. 
Excelan’s installation program needs to 
open more than eight files simultaneously 
while configuring the software. Unfortu- 
nately, if the installation program fails, it 
doesn’t tell you why. Manufacturers work 
hard to prepare documentation and hope 
we'll read it, but they shouldn’t assume 
that we will! 


THE LAST MODEMS 
YOU’LL EVER BUY 
The ads for new modems are confusing. 
Some ads for V.32 modems discuss only 
9,600-bit-per-second operation, while oth- 
ers display modems that claim to follow the 
same standard but offer 9,600, 2,400, and 
1,200 bps. Are they all the same? 

Steve Rigney 

Oxford, Georgia 


V .32 is a communication standard 
that covers 9,600-bps full-duplex 
data transmission. Last year, sev- 
eral companies released 9,600-bps mo- 
dems compatible with this standard. In the 
last few months, many companies, includ- 
ing Universal Data Systems and Racal- 
Vadic, have introduced modems that com- 
bine the V.32 standard with the V.22bis 
standard for 9,600, 2,400, and slower op- 
eration. I refer to these modems as ‘‘the 
last modems you’ll ever buy’’ because 
they make optimal use of both voice phone 
lines and the PC’s serial port. 

Modems from competing companies 
will work together under good phone-line 
conditions. There is no guarantee, howev- 
er, that modems from different companies 
will cooperate with each other when they 
have to negotiate a ‘‘fall back’’ to slower 
operation under poor line conditions. 
Therefore, it makes sense to buy a high- 
speed modem that supports both the V.32 
and V .22bis standards. 
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INSTALLATION COSTS 
| am planning to install a LAN for our com- 
pany and | need some information about 
the costs of various wiring schemes. We 
are remodeling the building and can put in 
almost any kind of cabling we want. How do 
the costs of twisted-pair, Ethernet, and To- 
ken-Ring compare? 

Jack Odem 

Montgomery, Alabama 


=} 


If you start from scratch, the cost 
of LAN wiring is divided between 
the costs of material and labor. The 
May 1989 edition of the INMAC catalog 
lists bulk, nonplenum, 100-micron fiber- 
optic cable at $2.20 a foot, Token-Ring ca- 
ble at 40 cents a foot, thin Ethernet coaxial 
cable at 28 cents a foot, and four-pair 
twisted wire at 24 cents a foot. | 

There are a lot of contractors who know 
how to install twisted-pair wiring. And the 
cable television industry took away the 
mystery of installing coaxial cable. But 
there are very few good fiber-optic con- 


tractors, or ones that know how to wire To- 
ken-Ring. I won’t try to estimate labor 
costs, which are affected by locale and the 
availability of knowledgeable contractors. 

Companies often elect to have their 
own computer resource people plan and 


Companies often have 


their own computer 


people plan and even 
install LAN cabling. 


Involving your own 
people can save 
money, avoid 
mistakes, and facilitate 


expansion. 


even install LAN cabling with the help of a 
licensed electrical contractor. Involving 
your own people in LAN wiring can save 
money, avoid mistakes, and facilitate ex- 
pansion. 

To get a copy of the INMAC catalog, 
contact INMAC at P.O. Box 58031, Santa 
Clara, CA 95052-9941; (408) 727-1970. 


FIBER-OPTIC AND 
TWISTED-PAIR CABLES 
Thank you for your review of Ethernet cards 
in the January 31, 1989, issue (Building 
Workgroup Solutions: Ethernet Cards). We 
are using it to evaluate proposals from LAN 
system integrators. However, your review 
didn’t cover adapters using twisted-pair 
wire or fiber-optic instead of coaxial cable. 
Aren't these good alternatives? 

James T. Burgee 

Los Angeles, California 


Twisted-pair wiring and fiber-op- 
# i tic cabling are good alternatives to 
coaxial cable for local area net- 
work systems. We didn’t cover these wir- 
ing schemes because the physical connec- 
tions for the fiber-optic and twisted-pair 
wires are usually outside of the cards, in 
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include month and year of the 


issue ordered. For faster 
service call 1-609-354-4979. 
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separate boxes called transceivers. 

All Ethernet cards have a 15-pin trans- 
éeiver jack in addition to the thin Ethernet 
coaxial connector. A cable attached to this 
jack connects the card to a small transceiv- 
er. The transceiver contains the connector 
and circuitry for fiber-optic or twisted-pair 
wiring. Each adapter card needs a separate 
transceiver. A transceiver for twisted-pair 
wire retails for somewhere in the neighbor- 
hood of $149. 

Many people are not aware that these 
alternative wiring plans require a separate, 
and often expensive, wiring hub to buffer 
and manage competing messages. Each fi- 
ber-optic cable or twisted-pair wire con- 
nects to the hub in a central wiring closet. 
A hub that is capable of hosting 12 stations 
on twisted-pair wire retails for well over 
$2,000. 

The hub wiring concept has several ad- 
vantages over the thin Ethernet daisy- 
chain beyond the distance advantage you 
gain from using fiber-optic or twisted-pair. 
It can improve reliability because a single 


wire break doesn’t take down the whole 
network as it does with a daisy-chain sys- 
tem. A hub equipped with diagnostic lights 
is a Single troubleshooting point for the en- 
tire network. And, if price is important, be 
aware that transceivers and hubs can boost 


Many people are 
not aware that these 


alternative wiring 


plans require a 


separate, and often 
expensive, wiring 
hub to buffer and 
manage competing 


messages. 


wiring costs quickly. Good old daisy- 
chained Ethernet is reliable enough for 
most applications and often is quite easy to 
install. 

If you are interested in fiber-optic and 
twisted-pair alternatives to coaxial Ether- 
net cabling, contact Optical Data Systems 
in Richardson, Texas; (214) 234-6400. 
Optical Data has the most comprehensive 
and flexible line of products we’ve seen in 
this market. 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, please in- 
clude a printed copy. We’ll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016 or upload them to PC MagNet (see 
the “‘By Modem’’ sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (be sure to use 
Derfler’s box named CONNECTIVITY 
CLINIC). 


Menus for 
‘The Perfect Addition 


If navigating the function key jungle of 
WordPerfect is more than you bargained 
for, let us suggest The Perfect Addition. With 
The Perfect Addition, you'll have easy 
access to WordPerfect commands from a 
pop-up, pull-down menu interface. 

Our just released version 3.0 offers the 
ultimate in power, Customization, and ease 
of use. Select from preset basic or en- 
hanced menus, or modify them as desired. 
Add your own macros, remove or relocate 
commands, or create your Own menus from 
scratch. Then execute the command or 
macro of your choice using familiar pull- 
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down menus, highlighters, and shortcut keys. 
Or, if you prefer, use your Microsoft Mouse 
or compatible. Get more from WordPerfect 
versions 5.0 or 4.2 with The Perfect Addition. 
Ask your dealer or order direct today! 
Just $54.95 plus $4.00 per order shipping. 


E To order direct, call toll free 


APPLAUS 


SOFTWARE 1-800-544-2049 
as 


VISA/MasterCard/COD accepted 


Post Office Box 4104 e Salt Lake City, UT 84110 e (801) 596-0091 


WordPerfect is a registered trademark of WordPerfect Corporation. The Perfect Addition is a trademark of Applause Software. Microsoft is a registered trademark of Microsoft Corporation. 
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Heaven forbid we should offend 
anyone. But it’s a fact of life that you 
can’t save every magazine you read. 

Here's another fact. As soon as you 
throw something away, you discover 
you need it. 

In which case, get on your modem 
and dial up Computer Database Plus. 

Computer Database Plus lets you 
access every issue of 125 major com- 
puter publications going back to 
early 1987. You can zero in on any 
one of thousands of reviews, articles, 
case histories or abstracts. With as 
little to go on as a key word. 

Almost before you can say “laser 


printer” for example, you've tracked 
down that crucial product review. 

Even if the article you want has 
just hit the stands, youre in luck. 
Computer Database Plus is updated 
with almost 5,000 abstracts and 
articles each month from current 
publications. 

And with Computer Database 
Plus, you don’t throw money away. 
You can print out the abstract or full 
article for as little as $3.50. Or you 
can jot down the article title, issue 
and date, if that’s all you need, for 
even less. 

So even if you can’t save every 
computer magazine you read, youre 
saved. Just remember Computer 
Database Plus. From Information 


Access Company, the leading supplier 
of information databases. 


Save these instructions. 


Start using Computer Database Plus 
right away on CompuServe or PC 
MagNet. Just type GO COMPDB. 

Or call 1-800-441-1165 for more 
information. 


COVPUTER -, 
DATABASE 
PLUS 


The on-line library of computer publications. 


Computer Database Plus is a trademark of Information Access Company. 
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ga LAPTOPS PLUS 


COMPAQ 

SLT 286: 20MB/40MB........ 3899 / 4299 
MITSUBISHI 

MP286L: 20MB/40MB........ 2499 / 2999 
NEC multiSpeed: HD:20MB....... 1929 
Ultralight IMB/2MB.......... 1869/2269 
ProSpeed 286: 20MB/40MB ... 2999/3349 
Prospeed Laptop 386:40MB ........ CALL 


ZENITH supersport 2/20 1469/2249 
Supersport 286: 20MB/40MB .. 2999/3399 
Turbosport S86/40 2... wee ee: CALL 


FREE SOFTWARE 


With prepaid (BY CHECK) orders ONLY. 
PC KWIK Power Pak with ... T1000/T1200 


BORLAND Sidekick with .......... T1600 
LOTUS Metro With... 6. os52345- T3100E 
BORLAND Sprint with ............ T3200 


MICROSOFT Windows 386 w/T5100/ T5200 


MONITORS 


With display card, use second price 
MITSUBISHI Diamond Scan 1371 419/399 


Diamond Scan 1381......... 519/499 
Diamond Scan Tilt & Swivel ....... 20 
NEC 2A Super VGA........... 499/479 
MultiSVnG: 3D 226s 639/619 
MultiSync PINS 2.52.4 1c%.=. 899/879 
PACKARD BELL RGB 1452........ 229 
CGATEGAMASI so st Ao oes 339 
AV, 7 Gh 3 157. 2 i aed a ash ne een mr 299 
MultiSyne 8530 24 oc. e. aha Se 399 
SONY 1311CR-13” Trinitron Color Remote 
TV & AGB Monitor ...........::. 499 
Sony 1311 to IBM Cable .......... 20 
SONY MultiScan 1302......... 649/629 
SONY MultiScan 1303......... 539/519 
Sony 1302/3 to IBM Cable ........ 20 
Sony 1302/3 to MAC Il cable...... 30 


ZENITH ZCM-1490 Flat Screen . 629/599 
Zenith Tilt & Swivel .............-. 


DISPLAY CARDS 


ATI 
VGA Wonder 256K/512K 


GENOA 
-Super EGA HiRes + (4880-9) 
With Gem Graph Software 


PARADISE 


Paradise VGA Plus 16 
Paradise VGA Professional 


VIDEO-7 

Vega VGA 

FastWrite VGA 

Vega V-RAM VGA (256K) 


MONTHLY SPECIALS 


CANON Faxc20 nce oe 
DICONIX 150 parallel.............. 


MITSUBISHI: Diamond Scan 1371 with Tilt & Swivel and 
GENOA SuperEGA HiRes + (Version 4880-9) and Gem 
Graph Software. 2. ee ee ee te es 625 


NEC: Parallel Printers w/6’ cable 
2200/5200/5300....... 330 / 480/640 
PANASONIC KXP-1124............ 320 
QUADRAM JT FAX Portable........ 
SEAGATE 30MB (XT) wicontroller, cables 
manual, mounting Kit ............ 285 


— 


714-373-2006 f= 


» PRICE WAR - cALL uS L-A-S-T WITH YOUR BEST QUOTES ° 


RLOOO ei si: 629 

With 768K Card ..... 879 
TELOOR 3 ees. 2.0; 1269 
T1I200FB.......... 1469 
T1200H ........... 2169 
T1IZ00HB.......... 2229 
T1600/20MB...... 2999 
T3100E............ 2575 
T3200) 2s es 3369 
T5100/40MB...... 4369 
T5100/100MB..... 5969 
T5200/40MB...... 5799 
T5200/100MB..... 6799 


PRINTERS 


DICONIX 

150 Par w/3’ cable 

150 PLUS Par w/3’ cable 
NEC 

P2200 parallel 

5200/5300 

Color Kit for 5200/5300 

Cut Sheet Feed 5200/5300... 
PANASONIC 

1180/1191 


169/199 


TOSHIBA 
301 Battery Powered 
Express Writer 311 
321SL/341SL 
KENSINGTON 
Printer Stand 
With Printer 


ATI 2400 ETC Int w/sw 

HAYES 1200 Int w/Smartcom II 

ZOOM 2400 Internal w/sw 
2400 External 

KEYTRONIC 101 Plus Professional for 
PC/XT/AT 

OEM Version: Identical to 101 with 90 day 

warranty from us 

LOGITECH C-7 Serial/Bus 
HiRez Bus/PS-2 

Logitech Publisher 

LogiPaint / LogiCadd 

MICROSOFT mouse: Bus or Ser .... 
With Windows 286 

MOUSE SYSTEMS w/PC Paint Plus 
Bus Plus Optical Mouse 

QUADRAM Optical Mouse 


PREPAID BY CHECK ONLY 
POSTMARKED BY AUGUST 20, 1989 


SHARP WIZARD Organizer ........ 
SHARP FO-220/FO-300 ....... 680 / 880 
SHARP UX-180/UX-350 ...... 780/ 1150 
TOSHIBA: 341SL................. 
TOSHIBA: T1000 w/768K Card..... 
TOSHIBA: TIZ00FB....... 222242745 
TOSHIBA: S100E............-524%. 
TOSHIBA: T3200................ 
DESIGNER Carry Case - Add..... 
WORLD PORT 2496 .............. 


6932 Westminster Avenue, Unit 194 ¢ Westminster, California 92683 
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SHIPMENT 


* PREPAID orders only (by check) 
with UPS Ground to 48 contiguous 
states. Allow 2/3 weeks for personal 
& company checks. Cashier check 
orders shipped immediately. 


MEMORY EXPANSION: 
LAPTOP ACCESSORIES T1000; 7eeKCatd6 i 259 | hi 
AC Adapter: T1000/T1100+ .......... 69 T1200: 1MB/T1600: 2MB..... 649/ 1099 
440/220 VOltiSe oe 8 oe ce ee 99 TGIQQE? OMB ce aut 1099 | 
AC Adapter: T1200/T1600 ....... 99/129 13120: iIMB/2MB.........5; 649/ 1099 
AC/Auto Adapter with Battery: Specify: T3200 SWB ae ens baa 1399 ‘ 
T3100, reece WOO ss ete as hate pe T5100: 2MB/T5200: 2MB.... 1099/1099 
Auto Adapter: 1000/1100+ .......... 9 LAPTOP MODEMS: Specify Model 
Battery Charger: T1200/T1600 ....... 249 Adaptamodem 2400 ecw pincn ae 
Battery Pack: T1200/T1600....... 79/129 Megahertz 1200/2400 Internal... 169/229 
Carry Cases: T1000/1100/1200 ........ 60 NEC 1200/2400 Internal........ 199/369 
Other Models.........--.----+-55- 99 Toshiba 1200/2400 Internal ..... 269/329 
DESIGNER Carry Case w/shoulder strap, World Port Pocket Modems: 
extra pockets for SW, manuals, portable 1200 without AC Adapter ........ 139 
printer, etc. Specify model ......... 149 1200 with AC Adapter........... 159 
Leather Case by Toshiba: Specify for 2400 without Carbon Copy ....... 249 
73100, 3200, 5100.0r 5200... ...5. 275 2400 Ext w/Carbon Copy+ ...... 269 
Expansion Chasis w/ interface card Ext Modem Cable for Toshiba......... 25 ; 
Specify Toshiba model ...........- 999 Numeric Keypad: T1000/12/16/3100 .. 99 
Expansion Slot (1): WonUnder........ 279 Toshiba Ethernet Card.............. 499 
WonUnder II: 2 slots.............. 379 Battery Watch/ Brooklyn Bridge..... 40/99 
Floppy 5.25”’ External: 360K/1.2MB 299/349 Laplink Ill: Serial & Parallel........... 99 : 


DRIVES & BACKUP 
TOSHIBA 3.5” internal w/ universal 
mounting kit: 720K/1.44 MB..... 99/109 
FLOPPY 5.25” External for Laptops 


Fe 7 


360K) 1.2MBi ee eee es 299/349 
PLUS HARD CARD for PC/XT/AT 

20/40 ME a eae 489/629 
Passport 20/40 MB........... 419/559 
Passport Housing Unit ........... CALL 
Impulse 40/80 MB............ 599/799 
Impulse Controller. ....:........:. CALL 6) Fk AX 2) ATT ACK ) 


SEAGATE: Pretested & formatted, with 
controller, cables, manual & mounting kit. 
SOMB for POUXKT 2 es re 299 


MOUNTAIN 40MB Backup: Uses floppy 
Controller & DC 2000: Specify XT or AT 

Internal/External ........... 399/499 
LAPTOPS’ Backup: Specify Model 
External 20/40 MB (DC 2000) .. 499/599 
DC 2000 BOX 00S 2.e 6st kes 


COMPLETE PC Fax Board 9600... 449 
Complete Communicator: Modem, Fax 
& Answering Machine............ 669 

QUADRAM JT Fax Board 4800 ... 199 
JT Fax Board 9600............ CALL 
JT Fax Portable 4800............ 329 
JT PRO 96 Modem & Fax Board .. 349 

WORLD PORT 2496 
Portable Fax/Data Modem ....... 449 

AVATEX FAX 110/220 Switchable 669 

CANNON Fax8..............--. 


In factory sealed boxes with 
manual & factory warranty. 


95/135 


INTEL 
8087: 5/8 MHz 


CANNON Fax 25 .......22:4504. 


80287: 8/10 MHz 209/235 CANNON Fax 225/270/350 ..... CALL 
80387: 16/20/25 MHz .... 349/399/509 MURATA eNO esa eer abe 
MURATA 1600 .................. 669 
WISBER S09 {6.6 j24o se 303 
SOFTWARE BONANZA PANAFAX UF-135 .............. 749 
BATTERY WATCH Ver 1.0- 3.5” .... 39 PANAFAX UF-145... ae Haven 849 
BROOKLYN BRIDGE: Ser. OR Par.... 99 | | PANAFAX UF-150 (White)... .. oye 
BITCOMM Ver 3.5 Bd 5.25” PANAFAX UF-155 (Grey) surren naviyie oes cetacase: 929 ( 
ae PANASONIC KXF 100 ........... e49 | & 
kick: 
Bmecty 5.25 Or 3.25 PANASONIC KXF 120........... 949 
GaRDONICGPY bllevers 0 See! RICOH RF 850/900.......... 699/799 
EASY by MicroPro ver 1.5 - 3.5” sept fee ene a oe 
GEM GRAPHS 25 ste hs hg AO) eee eee 
RICOH 35/65............. 1549/1649 | & 
CARNE elie aa SHARP FO-220/FO-300...... 699/899 | } 
FOG! PaintiCOGl Cade SHARP FO-330/FO-550 ... 1069/CALL 
LOGITECH Publisher SHARP FO-700/FO-800......... CALL 


LOTUS metro 3.5” Ver 1.0 
PC PAINT Plus - 5.25” 


SHARP UX-180 255 ches. 
SHARP UX-350 2.4 Feet 


POLICY: Prices & availability subject to change. Add 3% (Minimum $5) for COD, MC/VISA, 
and 5% for Amex. All sales final. Not responsible for compatibility. Refused / returned shipments 
subject to 20% charge (Minimum $50). FOREIGN ° ORDERS e WELCOME 


PLEASE REFER TO AD# PC 793 
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Mail Order Electronics - Worldwide 


ameco 


ELECTRONICS 


DFI Scanner 
and Mice 
Scanner only: 


* IBM PC/XT/AT 
Compatible 


© —QUALITY PRODUCTS 


COMPETITIVE PRICING 
PROMPT DELIVERY — 


NEW! Multiscan 
Monitor & VGA 
_Card Package 


JE2056 Package 


IBM Compatible Display 
Monitors & Packages 
Monitor/Card Packages 


Floppy Disk 
Drives 


NS 


* 4" Scanning Window XN JE1059 TM5154 EGA Monitor & Card...s.022+22 $499.95 MPF11 Pictured 
Seca aaa JE2055 = C1478 VGA Monitor & Card «...+.--. $599.95 
* 400DPI assenv eon JE2056 = 1M5155 Multiscan Monitor & Card..... $799.95 
HS3000 scanner ....+. $199.95 Display Monitors 
Score! Mouse «. peace AMBER _ 12" Amber Monochrome seceeeeee vassseees 999,95 Toshiba 
Serial Mouse : " 352KU 3.5" 720Kb Internal Drive .... 
autem ak HD5S5H — 14" RGB 640x240 .....sssessssesseeeeees $249.95 BECKI co ee 
M9070S = 16" Multiscan Monitor 1280x800 ..... $1199.95 TEAC 
TM5154 = 14" EGA 720x350 seessssssssseesseeeeees $309.95 FD55B 5.25" 360kb Half Height. 
Intel Products TM5155 = 14” Multiscan 800x560 .....ssssee000e-- $499.95 FD55GFV 5.25" 1.2Mb Half Height... $119.95 
eeu AEN QC1418 = 14" Flat Screen Amber Monochrome .. $119.95 Jameco 
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~~ 
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JE1020 5.25" 360Kb Half Height Black $89.95 
JE1021 5.25" 360Kb Half Height Beige $89.95 
JE1022 5.25" 1.2Mb Half Height Gray $99.95 


QC1418P 14" Flat Screen Paper White Mono. ... $119.95 
QC1478 14" VGA 720x480 vueseesssssessseeeeeess $399.95 


cee 


GC1501 VGA Card 


CB6000 Pictured 


CB6000 CONMMECHON ines ceseees $699.95 


Coprocessor : all or Wri te 
CB6010 eu Option wre $249.95 Cc 7 eae ae eae Average W/8-Bit (XT) | W/16-Bit (AT) 
1B1200 Inboard 386/PC ...... $599.95 Part No. |Capacity| Style | Speed | Format | Drive Alone| Controller | Controller 
w/1MB RAM Today ST125N : $339.95 


MB4320 Above Board 286 sess $429.95 
PLUS with 512K RAM 

MB4420 Above Board 286 was. $529.95 

PLUS Multi-board w/ 512K RAM 


ST138N 


$399.95 
$499.95 
$259.95 
$289.95 
$449.95 
$224.95 


for a FREE 
Catalog or Flyer 


— 24-Hour 
Order Hotline.-- 


(415) 592-8097 


SSS 


$269.95 


$339.95 


Quadram FAX Board 


* IBM PC/XT/AT 
Compatible 

* 4800 Baud 

+ Includes: speaker 
manual, phone cord 
and a 1-year warranty 


JTFAX.... 


$629.95 
$799.95 


Jameco DB25 & = ST4144 
Centronics Switch Boxes 


STAR Multi-Font Dot 
Matrix Printer 


Colorado 
Memory, . 
40Mb 
Tape 
Back-Up 


* IBM PC/XT/AT Compatible * Back-up 40Mb 
in 40 minutes « Menu driven software « Full 
and incremental back-up capabilities 


DJ1 0 40Mb Tape Back-Up w/Tape $299.95 


TB40 40Mb Tape Cartridge .. $24.95 


Data Technology 
30 Mb Hard Disk 


* All Pins Switched 

* Long-life Operation 
* Gold Plated Female 
Connectors 


JEII70 Pictured 


* 9-pin dot matrix print head * Centronics 
parallel interface * Epson or IBM modes 
* Creative text printing available with Courier, 
Sanserif, Orator-1 and Orator-2 in a choice 
of Condensed or Regular Pica or Elite 


Part No. Description Price 
NX1 O00 Dot Matrix Printers. $1 99.95 


NX1000R Replacement Printer Ribbon...$9.95 


serene sets 
Ea 


Digital Research DOS 


* IBM PC/XT Compatible * Self-contained 
hard disk sub-system * Low-level formatted 
* Easy installation * Self-booting » Low pow- 
er consumption * One-Year Warranty 


SA30 $379.95 


JE1171 0825-pin A/B/C Switch ... $27.95 
JE1172 0825-pin A/B/C/D Switch $29.95 
JE1173 Cen.36-pin A/B Switch.... $24.95 
JE1174 Cen.36-pin A/B/C Switch $27.95 F 


RIX EGA and VGA Pain 


t Computer Keyboards 


dr de 


* IBM PC/XT/AT Compatible 

* Pop-up Menu 

* Zoom Image Windows 
* Image Library 


PartNo. Description ia Price 


EGAP Eca Paint Programses $79.95 
VGAP ca Paint Program $119.95 


ro 


noe BeobeeeS 


Dynamic RAMs 
4164-150 = 65,536x1 (150ns) .......eeee 
41256-100 262,144x1 (100ns).......... 
41256-120 262,144x1 (120ns).......00 


1355 Shoreway Road 

Belmont, CA 94002 

24 Hour Order Hotline (415) 592-8097 

FAX's (415) 592-2503 or (415) 595-2664 
Telex 176043 - Ans. Back: Jameco Blimt 
Data Sheets - 50¢ each 


Se aor 


UPD70108-5 
UPD70108-8 


8087-2 


Send $2.00 Postage for a FREE 48-Page FLYER 


© 1989 Jameco Electronics 8/89 
IBM is a registered trademark of 
International Business Machines 


} « IBM PC/XT/AT Compatible eee * 

* Fully MS/PC DOS Comp. : 
* On-screen help 
* Supports Multiple Partitions 


Part No. Description Price 
EZDOS os Software .... $49.95 


EZDOSP bos w/TrueBasic $69.9 


V20 & Math Coprocessors & 
(5MHz) V20 (Replaces 8088) ....$5.95 

(8MHz) V2G (Replaces 8088/2) ..$7.95 
PC/XT Comp. (8MHZ2).....+ $134.95 = 


Rees 


Kattonsnancanennaanannnnnas 
satis 


With Solar 


Calculator! 


) 


JE2016 Pictured 


SASSER 


$150 262,144x1 (150nS)...ss+0- : -(10MHZ) seseceseeee 
fe ie Tara re Seeeeite ee eae JE2016 111-Key Enhanced Layout with Solar Powered Calculatorsscsssssssecsssseseee 979.95 
511000P-80 1,048,576x1 (80ns). 80387-20 .. $109.95 


® MEMBER 


Mail Order Electronics - Worldwide 


ameco 


DIRECT 
MARKETING ASSOCIATION 


MICROCOMPUTER 
MARKETING COUNCIL 


ELECTRONICS 


Complete list of terms/warranties is available upon request. 


24-Hour Order Hotline (415) 592-8097 + The Following Phone Lines Are Available From 7AM - 5PM P.S.T. csi 
- Customer Service (415) 592-8121 - Technical Assistance (415) 592-9990 - Credit Department (415) 592-9983 + All Other Inquiries (415) 592-7108 


CIRCLE 346 ON READER SERVICE CARD 


For IBM PC/XT/AT and Compatibles 


JE1015 84-Key Standard AT Style Layout ..csccsccesessecseessesseeeccececccessesssssseees 999.95 
JE1016 101-Key Enhanced Layout with 12 Function KeyS ssscssssessseeeesssesseseseses $09.95 


JE2017 NEW! 104-Key Enhanced Layout with Trackball (200 DPI Resolution). 


oS 


$20.00 Minimum Order - U.S. Funds Only 
CA Residents Add 6%, 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
(May vary according to weight) 

Terms: Prices subject to change without notice. 
We are not responsible for typographical errors. 
We reserve the right to substitute manufacturers. 
Items subject to availability and prior sale. 
Products pictured may only be representative. 


_ Benefit from breakthrough — 


and experience 


Complete* 12, 16, 20, 25 and 33 MHZ Systems with 


SIVA Systems from VNS America 
Corp. delivers the uncompromising 
power you want, plus the hardware/ 
software products you need. 
Promptly. Courteously. 


Enjoy the IBM®-compatibility, speed 
and future upgradeability you would 
expect from up-to-date premium 
quality computers. And, enjoy the 
price savings and fast service so 
many have come to appreciate from 
VNS America Corp. 


About VNS America Corp. 


VNS America Corp. and its associate 
companies pool their expertise and 
buying power to bring you premium, 
name brand products at breakthrough 
prices. 


We're bold, colorful and innovative. 

We have to be to gain your attention in 
this ultra-competitive industry. But, our 
products and service are first rate 
because we need your confidence to 
succeed. 


IBM set the standard... we’re just 


making it affordable to thousands of 
companies and individuals that want the 


best quality at the best prices. : 


TRY US 
Call 1-800-444-SIVA 


VNS America Corp. 


Suite 270, 910 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 
In Massachusetts 508-481-3726 

FAX: 508-481-2218 


The Powerful SIVA 386 System 


Standard 386 Features: 

e 32-bit Intel 80386-16 CPU. 

¢ 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

¢ 16/20 MHZ Keyboard 
selectable. 

e ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

e 1.2MB High Capacity 
Floppy Drive. 

e Super deluxe heavy duty 
tower case with 5 half-height 
drive openings. 


Sa 


e High-resolution 12” Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

e EGA Controller Standard. 

e 101 Key Enhanced Keyboard, 
Pleasant ‘“Tactile-Click’” Feel. 

e 80287 /387 Math- 
Coprocessors optional. 

¢ Fully compatible with 
virtually all XT/AT and 
386 software. 


*1995, 


Upgrades for your 

386 System: 

e VGA Color Upgrade — 
add only $495. 

e EGA Upgrade — 
add only $295. 

¢ 20 MHz CPU Upgrade — 
add only $195. 

e Call for all other options 

and upgrades. 


wrk 


pricing from VNS America’ 
unmatched performance: 


Premium Name Brand Peripherals and Software: 


=| The Economical SIVA 286 
| A Complete 12 MHZ High-Speed SIVA 286 System 
with 40MB (28MS-ST251-1) Hard Disk 


Complete System Features: 


& 80286 CPU, 8/12 MHZ Dual Speed, Keyboard 
Selectable 


@ High-Speed RAM, 512K Expandable to 4MB on the 
Motherboard (16MB System Total) 


@ Phoenix BIOS 
@ 40MB Hard Drive, 1.2MB Floppy Drive 


@ Ultra High-Speed Floppy, Hard Disk Controller 
1:1 Interleave, 800KB/Sec Transfer Rate 


@ High Resolution 12” Amber Display with Tilt and 
Swivel Base, Compatible Graphics Controller 


@ Full 101-Key Enhanced Keyboard, Pleasant 
~  Tactile-Click Feel : 


_ & Two Serial and One Parallel Printer Ports and 
One Mouse Port (IBM PS/2 Compatible) 


@ 3-16 Bit and 1-8 Bit Free Expansion Slots 
& Clock Calendar with Off-Board Battery Backup 


# 80287 Support, up to 10 MHZ ¢ 
# Meets FCC Requirements 12 9 5 . 


_& _ Standard System without Hard Disk $995 


= Lowest Cost Upgrades 
==v—| _—s« & Additional 512K Memory... $195. 
== _ @ Additional 1.5MB Memory... $395. 


= EGA Upgrade... $295. 


_ Five Additional Reasons to Call VNS America Now... 
@ Produced by High Technology Manufacturing Processes & Same Day Shipment 
@ Supports 3.5” and 5.25” Floppy Disks &@ 100%-Compatible with Your Budget - 
_@ Phoenix BIOS __ 


*Complete: includes 12 MHz high-speed SIVA 286 System with 40 MB hard disk drive, monitor and keyboard. 


™VNS America is a trademark of VNS America Corp. 


Call 8:30 to 9:00 EST Mon.-Fri. 
VNS ; 8:30 to 5:00 EST Sat. 
VNS America Corp. Order Now Toll-Free 


1-800-444-SIVA 


Chosen #1 In Value 
By Corporate Buyers 


est Buys. With twice the speed of an 
IBM XT* the CompuAdd Turbo/10 is 
a popular choice for home users and 
small businesses. Its 8088 microprocessor, 
running at 10MHz, is fully IBM-compatible. 


ie 
po 
eo 


And with eight expansion slots you can easily 
add enhancements such as FAX boards, 
memory cards and mouse devices. The Turbo/ 10 
comes equipped with a 5.25” 360KB diskette 
drive, keyboard, and a wide choice of options. 


“Its fast performance, low price 
and superior keyboard make it 
a solid value.” 


PC World (8/88) 


usiness Workhorses. The CompuAdd 
286/12 is chosen first by value-minded 
buyers for its solid performance and 
low price. In a comparison of five “Hot’’ 80286 
bargains by PC/Computing (2/89), CompuAdd’s 
speed came out on top. Little wonder. With a 
12MHz processor speed and 0 wait state archi- 


OLE A tecture, the 286/12 is 50% faster than the 


SI 4.0 test. 


RE ERLE RE $4 98832 


IBM AT* with a 13.7 rating on Norton's 


D ‘coms “The system combines high speed 
K and a low price for a very good 
value.” 


Info World (1/25/88) 


CompuAdd Turbo/10° 


e 8088 processor running 
at switchable 10MHz 
or 4.77MHz speeds 

e 640KB RAM 

e 5.25” 360KB half-height, 
dual-sided diskette drive 

e Dual diskette drive controller 
board 

e Eight XT-compatible expansion 
slots 

e 8087 math coprocessor support § 

e Front panel display with 
keylock, reset button, turbo 
button, plus LED indicators 

e Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 


$545 


Turbo/10 System MGA EGA VGA 
No Hard Drive $679 $1,029 $1,149 
30MB $949 $1,299 $1,419 


8/88 


CompuAdd 286/12 


e 80286 processor running at 
12MHz or 6MHz switchable 
system speeds 

e 0 wait state 

e 512KB RAM expandable 
to 1MB 

e Choice of 5.25” 1.2MB or 
3.5” 1.44MB diskette drive 

e Dual diskette/hard drive 
controller 

e Six 16-bit and two 8-bit 
expansion slots 

e 80287 math coprocessor 
support 

e Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 

e 13.7 on Norton’s SI 4.0 test 


$945 


286/12 System MGA EGA VGA 
20MB $1,299 $1,649 $1,769 
40MB $1,499 $1,849 $1,969 


90-Day Express Product Exchange To Order 
| Should you encounter a problem affecting the In The U.S. 
service or operation of your system purchase or Call Toll-Free: 800-666-1 8/2 
starter kit (CPU, monitor or keyboard) in the first 90 
days, we will determine the cause, and if needed, 


ship a replacement part within 48 hours via Federal 
Express’ at our expense. Call for complete details. 


Customer Support: 800-999-9901 


International: 512-258-5575 FAX: 512-250-5760 


i 


| 


When PC Week asked corporate buyers how 
satisfied they were with their 286/12MHz 
computers, CompuAdd was number one 
in value for the price. 


_CompuAdd 286/20 | 

° 80286 processor running at 
20MHz or 8MHz switchable 
system speeds 

e 0 wait state (four-way interleave) 

e 1MB RAM expandable to 5MB 

e Choice of 5.25” 1.2MB or 3.5” 
1.44MB diskette drive 

e Dual diskette/hard drive controller 

e Eight expansion slots 

e Two serial ports and a parallel 
port built-in 

e 80287 math coprocessor support 

e Enhanced 101-key keyboard 

e 20.4 on Norton’s SI 4.0 test 
(22.5 rating with 2MB memory 
and four-way interleave) 


$1595 


MGA EGA VGA 
$2,155 $2,505 $2,625 
$2,345 $2,695 $2,815 


286/20 System 
40MB 
80MB 


CompuAdd 386/20 


° 80386 processor running at 
20MHz or 8MHz 

e 0 wait state (32KB cache 
memory) 

e 32-bit high speed RAM board 
with 1MB RAM expands to 16MB 

e System/option ROM shadowing 

e Choice of 5.25” 1.2MB or 3.5” 
1.44MB diskette drive 

e Dual diskette/hard drive 
controller 

e Seven expansion slots 

e Two serial ports and a parallel 
port built-in 

© 80387 and Weitek math 
coprocessor support 

e Enhanced 101-key keyboard 

e 23.0 on Norton’s SI 4.0 test 


$2195 


MGA EGA VGA 
$2,755 $3,105 $3,225 
$2,945 $3,295 $3,415 


386/20 System 
40MB 
80MB 


_ CompuAdd 386/16 — 

© 80386 processor running at 
16MHz or 8MHz 

© 32-bit high speed RAM board 

e 0 wait state (page-mode 
memory) 

e 1MB RAM expandable to 4MB 

e System/option ROM shadowing 

e Choice of 5.25” 1.2MB or 3.5” 
1.44MB diskette drive 

e Dual diskette/hard drive 
controller 

e Seven expansion slots 

e 80287 math coprocessor support 

e Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 

e 176 on Norton’s SI 4.0 test 


$1795 


386/16 System MGA EGA 
40MB $2,355 $2,705 $2,825 
80MB $2,545 $2,895 $3,015 


CompuAdd 386/25 


e 80386 processor running at 
25MHz or 8MHz 

° 0 wait state (832KB cache 
memory) 

© 32-bit high speed RAM board 
with 1MB RAM expands to 16MB 

e System/option ROM shadowing 

e Choice of 5.25” 1.2MB or 3.5” 
1.44MB diskette drive 

e Dual diskette/hard drive 
controller 

e Seven expansion slots 

e Two serial ports and a parallel 
port built-in 

e 80387 and Weitek math 
coprocessor support 

e Enhanced 101-key keyboard 

e 28.8 on Norton’s SI 4.0 test 


$2895 


386/25 System MGA EGA VGA 
40MB $3,455 $3805 $3,925 
80MB $3,645 $3,995 $4,115 


One-Year Limited Warranty 


If we can’t correct a hardware problem over the 
phone, you can ship your system to our Austin 
office and we'll fix it and pay the freight back to 


your location. 


n-Site Service. You’ll get On-Site war- 

ranty protection free for a full year 

when you purchase any CompuAdd 
286/20 or 386 computer. Just call our toll- 
free customer support line at the first sign of 
a problem. If we can’t solve it on the phone, a 
field technician will be at your office the next 
business day. 


“CompuAdd is serious about selling to corpora- 

tions, and it’s got the demonstration, training, 

support, and service policies to prove it.” 
Personal Computing (2/89) 


Free INTEGRATOR™ Software 
All 286 and 386 systems come with the 
user-friendly INTEGRATOR software 
package, featuring program/file managers, 
cardfile database, calendar, calculator, 
text editor, and PC-FullBak™. 


“.. packed 
with features— 
at prices 

that won't 


empty your 
savings 
account.” 


PC Magazine 
(5/30/89) 


Compufidd 


QO 
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12303 Technology Blvd. 


Austin, Texas 78727 


| Professional Starter Kit! 


Now With 
30MB Hard Drive 
included in the 


accent) 


Instant Computing Without the Guesswork. 

We’ve matched up two of our most popular com- 

puters with all the software and accessories you'll 

T . need to start computing today. Complete with a 


dot-matrix printer! 


+ Professional Starter Kit 

Our best selling kit. The CompuAdd 286/12 is a 
popular entry-level computer for the business environ- 
ment due to its low price and 286 performance. 
InfoWorld said of the 286/12, “The system combines 


A workhorse system based on the trusty Turbo/10, 
a PC World ‘‘Best Buy.’ Perfect for students or 
home users. 


Kit includes: 

CompuAdd Turbo/10 computer running at 10MHz 
and 4.77MHz; 640KB RAM; 5.25” 360KB diskette 
drive; diskette drive controller; eight expansion slots; 
math coprocessor support; and cnoice of AT-style, 
5151, or enhanced 101-key keyboard. 


Monochrome monographics monitor or upgrade to 
EGA or VGA color video. 


Star Micronics NX-1000™ printer with multiple type 
styles, 144cps draft and 36cps near letter quality. 


Hard Drive upgrade increases your system capacity 
with an optional 30MB hard drive. See the chart below. 


Accessories and software including paper, printer 
cable, ten diskettes and Spinnaker’ Eight-in-One™ 
integrated software. Plus CompuAdd MS-DOS" 
and GW BASIC’ (v4.01). PC-FullBak™ software with 


optional hard drive. $ 


Monographics EGA VGA 
$1,229 $1,349 
$1,479 $1,599 


Hard Drives 
No Hard Drive $879 
30MB . $1,129 


high speed and a low price for a very good value.’ 


Kit includes: 

CompuAdd 286/12 computer running at 12MHz and 
6MHz; 512KB RAM expandable to 1MB; 5.25” 1.2MB 
diskette drive; 30MB hard drive (or upgrade, see chart); 
eight expansion slots; math coprocessor support; and 
choice of AT-style, 5151, or enhanced 101-key keyboard. 
Monochrome monographics monitor or upgrade to 
EGA or VGA color video. 

Panasonic 1180 printer with tractor/friction paper feed, 
printing 192cps draft and 38cps near letter quality. 
Accessories and software including paper, printer 
cable, ten diskettes and CompuAdd INTEGRATOR™ 
with program/file manager, cardfile database, calendar, 
calculator, text editor, and PC-FullBak software, plus 
CompuAdd MS-DOS and GW-BASIC (v4.04). 


$149 


Hard Drives Monographics EGA VGA 
30MB $1,495 $1,845 $1,965 
40MB $1,595 $1,945 $2,065 


37 RETAIL OUTLETS 
Enjoy CompuAdd prices in a 
-hands-on atmosphere. 


Louis (2) * Denver (2) * Kansas City (2) ¢ 


New York * Eatontown ° Raleigh * West 
Palm Beach ° Fairfield * Minneapolis (2) ° 
Toronto * Houston (2) * Edison 


Monographics 
Flat screen moniior with 
12” screen and tilt/swivel..S95 


CGA 


IBM -compatible coior 
monitor with 14” 
diagonal screen 


EGA 


iBM-compatible 14” 
EGA monitor 


Amdek 432W monochrome 
monitor with flat screen 

and tilt/swivel 

Color VGA 14” analog 
monitor 

Zenith 14” Color VGA 
monitor 640x480 


Monographics Combo 


Monographics 12” flat screen 
monitor with tilt/swivel, 
plus monographics card..$139 


CGA Combo 

CGA 14” IBM-compatible 
monitor with up to 640x240 
resolution, plus CGA 
graphics card 


EGA Combo | 
EGA 14” iBM-compatible 
monitor with 640x350 
resolution, plus EGA 
graphics card 


VGA Combo 

VGA 14” analog monitor 

with 16 out of 256K colors, 

plus VGA graphics card.. $615 


Super VGA Combo 


Mitsubishi Diamond Scan 
monitor with resolution up 
to 800x600 and dot pitch 
of 0.31 plus a CompuAdd 
16-Bit VGA card 


One-Year FREE Technical Support 


Call 800-999-9901 any weekday from 8 a.m. to 

Austin (2) * Dallas (2) * San Antonio (3): | 7 P.m. CST, and our technical support representa- 
Fort Worth * Phoenix (2) + El Paso * St. | tives will be happy to talk you through any hardware 
Atlanta (2) * Chicago * Miami + Balti- | Of SOftware difficulty. If we cannot resolve a hara- 
more * Boston + Newark * Detroit (2) > | ware problem over the phone, you may ship your 
system to our Austin service center and we will fix 

it free and pay the return freight. 


“RL, with every 


fl 


< hard drive 


re “ FULLBAK ; 
backup software 
a $59.95 value 


purchased. 


Als and Compatibles 


Seagate” 
20MB (65ms) 
40MB (28ms) 


80MB (28ms) full-height. . . . 


MiniScribe® 
43MB (25ms) 
71MB (28ms) 


XTs and Compatibles 


Seagate 
20MB (65ms) 
30MB (65ms) 
MiniScribe 
20MB (65ms) 
40MB (61ms) 


FiashCards for XTs 


installation. 


FlashCard 20 (20MB, 65ms) 


FlashCard 30™ (30MB, 65ms) 
FlashCard 40™ (40MB, 45ms) 


y/ AAy Awe 
Up to 30 Times 
' Faster Average 


Access Time! 


& Disk access to cached data 
reduced to less than 0.5ms 

& Expandable On-Board Cache 
Memory—Up to 4MB! 

EZ Operating system compat- 


ibility with: 


° MS-DOS* v3.2 and above 


° OS/2° v1.1 


° SCO® Xenix™ 286 v2.2.3 


and 386 v2.3 


Upgrades require 100ns SIMMs. 
Base configuration with 256KB. 


30-Days To Make Up 


Your Mind 
Every hardware product and 
office accessory we sell will give 
complete satisfaction or you may 
return it within 30 days of pur- 
chase for a refund of the unit 
price. Please call for an authoriza- 
tion number so we may process 
your refund more quickly. 


& Network compatibility with: 
° Novell 2.15 SFT/Advanced 
° 3Com® 3+Share™ v1.3.1 and 


3+Open™ v1.0 


° IBM PC° LAN 1.2 

@ HardCache/ESDI Utilities 
Menu-driven setup, low-level 
formatting, and surface analysis 
plus detailed cache statistics. 


360KB 5.25” diskette 
drive for the XT (black) .. .$89 


360KB 5.25” diskette 
drive for the AT (gray)... . $99 


360KB 5.25” Teac” 
drive for the XT (black) . 


360KB 5.25” Teac 
drive for the XT (gray) . 


720KB 3.5” diskette 
drive for the XT (black) .. .$89 


720KB 3.5” diskette 
drive for the AT (gray)... . $89 


..$109 


D> Fast, high capacity MiniScribe Wi, 1.44MB 35” diskette 
hard drive mounted on a bracket 
with controller for trouble-free 


s SS s drive (gray) 


" (Reg. $109) .. .$89 


1.2MB 5.25” diskette drive 
for the AT (gray) 


4.2MB 5.25” Teac drive 
for the AT (gray) 


In sets of 9 with a one year 
warranty. 


256KB SIMM 
modules (120ns) 
256KB SIMM 
modules (100ns) 
256KB SIMM 
modules (70ns) 
iMB SIMM 
modules (100ns) 


Call for our latest low prices. 


Chips 
64KB Chip Set (120ns) . . CALL 
256KB Chip Set (80ns). . CALL 
256KB Chip Set (100ns)..CALL 
256KB Chip Set (120ns)..CALL 
256KB Chip Set (150ns)..CALL 


To Order In The U.S. 


800-666-1872 


Customer Service: 800-999-9901 
International: 512-258-5575 


Call Toll-Free: 


FAX: 512-250-5760 


. $109 | 


12303 Technology Blvd. 


Epson® LX-810 
80 columns, 200cps 
draft, 30cps NLQ 


Epson FX-1050 
132 columns, 264cps 
draft, 54cps NLQ 


Epson LQ-510 
80 columns, 225cps 
draft, 75cps LQ 


Epson LQ-950 
104 columns, 330cps 
draft, 111cps LQ 


Epson LQ-1050 
132 columns 264cps 
draft, 88cps LQ 


Panasonic 1180 
80 columns, 192cps 
draft, 38cps NLQ 


Panasonic 1191 
132 columns 240cps 
draft, 48cps NLQ 


Panasonic 1524 © 
132 columns 240cps 
draft, 80cps NLQ 
Panasonic 1595 

132 columns, 240cps 
draft, 51cps NLQ 
Okidata 321 

132 columns, 300cps 
draft, 68cps NLQ 


Okidata 390 
80 columns 270cps 
draft, 9Ocps LQ 


8087-3 5MHz 
coprocessor 
8087-2 8MHz 
coprocessor 
80287-8 8MHz 
coprocessor 
80287-10 10MHz 
coprocessor 
80387-16 16MHz 
coprocessor 
80387-20 20MHz 
coprocessor 
80387-25 25MHz 
coprocessor 


CORPORATION 


Austin, Texas 78727 


Affordable Accessories 


Pointing Devices 
Logitech’ Serial Se ) 
and PS/2 oe 
Mouse - 
programmable 


with three 
$105 


buttons.. 
CompuAdd Serial Mouse 
features Dr. HALO™ III, 
pad; and pocket 


Microsoft Bus Mouse 
mechanical mouse with 
US  IMetiaCe: tes 4 aa $119 


Genius Digitizer Tablet 
provides resolutions up to 1000 
lines per inch on a 12” x 12” 
work area. Includes 
Dr. HALO III software $309 


Mach Ill Joystick 


CompuAdd Joystick 
(Reg. $19.95) 


I/O Cards 

AT 1/O serial port 

and parallel port 

XT I/O serial port, parallel 
port, game port, and 
clock/calendar 


Video Cards 
Monographics card up to 
720x348 resolution 
Hercules Monochrome 
Graphics Card Plus up to 
720x348 resolution 
Hercules™ Color Graphics 
card for AT on a half-size 


CompuAdd EGA-480 IBM/ 
EGA-compatible card with 

256KB display memory ... $179 
CompuAdd 16-Bit VGA card 
800x600 resolution, 16/256K 
colors, supports IBM VGA, 
CGA, and Hercules 
Monochrome graphics. . . 
Video-7 Vega VGA card | 
640x480 and 800x600 
resolutions with 16/256K 
color capability 


.$260 


CompuAdd 


Diskette 
Holders 


File boxes hold 100 
5.25" diskettes, with lock 
(Reg. $8) 

File boxes hold 120 5.25” 
diskettes, with lock 
File boxes hold 80 
3.5” disks, with lock... 
Portable carrying-case 
holds 120 5.25” 
diskettes 

Genuine Brown Leather 
Portfolio carries ten 3.5” 

disks in anti-static pockets..$19 


_ Keyboard 
Drawers 


Keyboard drawer for storage 
under CPU or monitor 

(Reg. $35.95) $25.95 
Undercarriage drawer 

attaches under desktop 

or shelf 


.$9.95 


Accelerator Cards 


ChargeCard 286™ makes 
your XT run 66 times 


Orchid TinyTurbo™ Board 
for the speed of an AT...$279 


Multifunction Cards 
AT Multifunction card 
with OKB, up to 1.5MB 
RAM expansion, serial, 
parallel and game ports, 
for Als and compatibles 


XT Multifunction card 

with 384KB RAM, parallel port, 
serial port, clock/calendar, 

and game port for PCs 

or compatibles 


Memory Cards 
MEM-576 with OKB 

EMS XT with OKB 

EMS AT with OKB 

intel Above™ Board Plus 
with 512KB 


We accept MasterCard, VISA, money orders, certified checks, personal checks 


(please allow 10 days for processing), C.0.D.s ($50 minimum order), company and 


institutional purchase orders, and wire transfers. 


Tandy Products 


FlashCards 
FlashCard-20'™—20MB drive and 
controller card mounted on 


brackets. For 1000/A/SX/TX .. $319 


FlashCard-30'™—30MB drive and 
controller card mounted on 


brackets. For 1000/A/SX/TX..$359 


Diskette Drives 


360KB drive for 
1000/A/SX/T X 
360KB drive for 


720KB for 1000/A/SX/TX. . . 


Surge _ 
Suppressors 


RS-232 (M-F) surge suppressor 
for serial ports 


6-outlet basic surge suppressor 
with circuit breaker 


6-outlet full surge suppressor 
with surge indicator light..$9.95 


4-outlet Suppressor with light 
and EMI-RFI filtration... $13.95 


(Numbers in parentheses indicate 
computers to peripherals.) 


Manuai 
25-pin (serial or parallel) 


36-pin (Centronics) 
X (2/2) 

AB (2/1) 

ABC (3/1) 


Automatic 
Serial (4/1) 


S 
.$109 


Hard Drives 
20MB half-height drive 
for 1000/A (65ms) 


20MB half-height drive 
for SX/TX (65ms) 


20MB half-height drive 
for 3000HL (65ms) 


40MB half-height drive 
for 1000/A (61ms) 


40MB haif-height drive 
for SX/TX (61ms) 


44MB half-height drive 
for 3000HL (25ms) 


~ Cables © 
Parallel Printer Cables 


6' cable 
(DB25M to C36M) $9.95 
$11.95 


10’ cable 
(DB25M to C36M) 


Full Pin Cables 

6’ cable 

(DB25M to DB25F) 

6’ cable 

(DB25M to DB25M)... 


$9.95 
.$10.95 


Over 500 titles in stock! 
Financial 
Dac-Easy™ Accounting... .$59 
Managing Your Money: . 


Spreadsheets 
pUerosol Reel 


Utilities 

Copy II" PC 
FASTBACK Plus 
Norton Commander 
Norton Utilities™ Advanced $85 
PC Tools’ Deluxe $38 
Word Processors 
Gram-mat:ik III" 
MultiMate Advantage II™. 
PFS: Professional Write . 
Microsoft Word 
WordPerfect (Version 5.0) 
WordPerfect (3.5”) 
WordStar’ (Version 5.5) . 


$ 
.$274 
. $125 
2 


.$199 


To Order In The U.S. 
Call Toll-Free: 


800-666-1872 


Customer Service: 800-999-9901 
International: 512-258-5575 FAX: 512-250-5760 


Please add 2% to all purchases for shipping and handling (minimum $3, ship- 
ping outside the continental U.S. will increase cost). Add 8% for shipping/handling 
to APO/FPO addresses (Minimum $10). All return items must be accompanied by 
a Return Merchandise Authorization number; call our technical support/customer 
service department. Prices and inten are subject to change without notice. 
AZ, CO, CT, FL, GA, IL, KS, I, MN, MO, NC, NJ, NY, and TX residents, 
please add appropriate local sales tax. Thirty-da money-back guarantee does not 
include return freight, or shipping and handling. pene software is non-refundable. 

Corporate and Institutional Accounts 

We are dedicated to providing the professional service you require to keep your 
business running smoothly. We accept purchase orders on a net terms basis (minimum 
$50) with approved credit and a minimum initial purchase of $500. We provide a 
full-time technical staff to answer your questions and make fast repairs, if needed. 


eluted 800-456-3116 
Outside United States: 512-258-5575 
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CIRCLE 294 ON READER SERVICE CARD 


12303 Technology Blvd. Austin, Texas 78727 


LAPTOP COMPUTERS 

SPECIAL PRICING ON ALL LAPTOPS 

TOSHIBA ALL MODELS 
ALL MODELS 
ALL MODELS 


COMPUTERS 

COMPAQ 286e MODEL 1 1meg-ram ..... CALL 

COMPAQ (as above w/40mb hard) CALL 
386/20e MODEL 1 w/40mb .... CALL 
80 286/10MHZ2/512K ............ 1394 
140X 286/10MHz/1mb/40mb . CALL 
300C 386/20MHz/1mb/40mb . CALL 


SPECIAL PRICE 
SPECIAL PRICE 
SPECIAL PRICE 


PB1000 NEW 
PB386-16 


286/20MHz/1 mb/80mb 
16MHz/1mb/40mb 
30/50/60 


DISC DRIVES / TAPE BACKUP 
SEAGATE ST225R 20meg Kit 
SEAGATE ST238R 30meg kit 
SEAGATE S1T251-0 40meg 40ms 
SEAGATE 51251-1 40meg 28ms 
SEAGATE ST4096 80meg 28ms 
1.44mb 3.5" floppy 
40meg int/ext 
150meg internal tape 
BERNOULLI BOX..20 mb 
BERNOULLI BOX.. 44 mb 


FAX MACHINES 
1200/1600 

PANASONIC 

SHARP 


Office Automation S 
/ ae 


Laser Partner™ 


HIGH SPEED AT A LOW PRICE 

e 11 pages per minute. 

Two 250 sheet paper cassettes. 

300 dot-per-inch resolution. 

5 emulations incl. HP Laser & Epson. 
Parallel and serial interface. 

512K RAM (1.5 mb upgrade). 

11 resident fonts. 

Optional legal & envelope cassettes. 
1 year Panasonic warranty. 


MIDWEST 
COMPUTE 


LINE 


350 Lexington Drive, Buffalo Grove, II. 60089 


| QUALITY SERVICE & GUARANTEED LOWEST PRICING! 


PRINTERS 
PANASONIC 
KXP1180 .......... 184 
KXP1191 ..........234 
KXP1124 ...... cera o 
NEC 

P2200 2s.) hee 
P9200 22. s.ienceus: 
OKIDATA 

NG2Z4 -. oo eee ee 
320....... eyes, 
DOW etenccacaestenn40o 
STAR 
NX1000............ 169 
NX1000Rainbow . 229 
EPSON 
FX-850........... CALL 
FX-1050 ......... CALL 
LQ-500 .......... CALL 
HEWLETT PACKARD 
DESKJET 


DESKJET+....... CALL 


KXP1595 .. 438 
KXP1524........ CALL 
KXP4450 Laser 1390 


Pooul)......2..50ALL 
LC890 Laser ....3136 


OU recs 
oor. 
393/393C 


NX2400 ...........309 
NX2410 ...........428 


10-690 222 scne GALL 
LQ-1050 CALL 
LQ-2550 ........ CALL 


LASERJET Il ....1675 


LASERJET HID .. CALL 


MONITORS 
NEC 
MULTISYNC GSA ... 


MULTISYNC plus ..... 15" 960x720 

MULTISYNC XL....... 19" 1024x768 

PACKARD BELL 

PB1272A...............12" Monochrome 
PB1472A...... ae enee . 14" Flat Monochrome .. 99 
PB1452CG .............14" CGA 640x200 222 
PB1439EG .............14" EGA 640x350 349 
PB8541VG .............14" VGA 640x480 oly 
PB8526MS ............ 14" Multi 800x580 .. CALL 
PB1518 ................ 15" white full page .. CALL 


ZENITH 1490 ..........14"VGA 640X480 999 
PRINCETON ........... ULTRA-12 800x600 .. 478 
MITSUBISHI........... DIAMOND SCAN ..... CALL 
SAMSUNG & AMDEK ............. saieneae cayman 


VIDEO BOARDS 
ORCHID. ..... All Models 


ATI............ EGA WONDER 

ATI............ VGA WONDER w/mouse 256K 305 
ATI............ VGA WONDER w/mouse 512K.399 
PARADISE ... 480 autoswitch 

PARADISE ... VGA+/VGA+16 

PARADISE ... VGA Pro 

VIDEO 7...... Vega Deluxe 

VIDEO 7...... Fastwrite VGA 


The PANASONIC 1100 SERIES. 


The Next Generation in Performance! 


KX-P1191 


KX-P1180 


PANASONIC...DESIGNED WITH PEOPLE IN MIND! 
KX-P1180 & KX-P11917 


9-pin printer. 


240cps draft (192cps KX-P1180). 
Rear, top or bottom paper feed. 
Push/pull tractor. 

6K buffer (83K on KX-P1180). 
Auto paper loading feature. 
Paper parking feature. 

Emulates Epson & IBM. 

2 year Panasonic Warranty. 


KX-P1124 


oo" S$QO-669-5208 


CUSTOMER SERVICE 312-459-6883 ¢ FAX 312-459-6933 
ORDERS SHIPPED WITHIN 24 HOURS ¢ IF YOU FIND A BETTER PRICE CALL US 


24 pin high resolution printer. 


192cps draft printing speed. 
Rear, front, top or bottom paper feed. 
Push/pull tractor. © 6K buffer. 


Auto paper loading. | 


Paper parking. 

3 macro settings. 

Emulates Epson and IBM. 

2 year Panasonic warranty. 


I 
POO a rr ze 


Approved corporate & educational 
PO's accepted 

¢ Your credit card is not charged until 
the product is shipped 

¢ Personal and company checks will 
delay order 2 weeks 

¢ Call us for quantity discounts 

¢ Prices subject to change 


COMPAQ 286 COMPAQ DESK PRO 


— H 1 Drive, 640K, 

Model 30, 286, 20 MB, w/Monitor......... Aa ie ie ae 20 MB Green or 
Model 50Z, 30 MB, W/Monitor ............ eset Mono Monitor ............ $2295 Amber Monitor ........... $1649 
Model 60, w/44 MB and Monitor.......... at MHZ 
Model 60, w/70 MB and Monitor.......... $3895 Oak aie eee , COMPAQ 386 
Model 70, w/60 MB and Monitor.......... $4095 40 MB, VGA Card & 386S w/40 MB (16 MHZ) ..$3099 
Model 70, w/121 MB and Monitor......... $6195 Mono Monitor ............ $2649 386-25 w/110 MB-25 MHZ .$7199 
Model 80, w/44 MB and Monitor.......... $4595 386-25 w/300 MB-25 MHZ .$9199 
Model 80, w/70 MB and Monitor.......... $5395 COMPAQ 386 w/60 MB (20 MHZ) ...$5099 

w/Color Monitor add $250 PORTABLES 386E w/40 MB (20 MHZ) ..$4395 
IBM XT & AT.... Call for Custom Configurations 386 Model 40/100.$5599/$6995 = z5¢e wiog mB ........... $4995 

Portable Ill 20MB........ $3549 336e w/110 MB (20 MHZ) .$5695 


Slap 20) 40s. G ee $3895/$4375 


AST PREMIUM 
286 


10 MHZ, 512K, 1 floppy, 40 MB, serial LAPTOPS SAMSUNG 
and parallel ports, mono monitor ......... $1899 ZENITH aan 
BRAVO Super Sport 20MB........ $2349 10 MHZ, turbo, 
Super Sport 286 20MB ....$3399 1 floppy, 640K, 20 MG, 
8 MHZ, 512K, 1 floppy, 20 MB, MONO MOnItOh = acs se $1049 


MOM G. MNOMMOl ata bto tes Seats e san Pewee eee TOSH 

1000/1200H ....... ay 19/$2299 

err ay er 1200HD/1200F....$2399/$1395 
; emory Cache, 

1.2 floppy, 40 MB (28Ms,), 3100/3200 6. us23. $3089/$3599 


mono monitor $3399 Reece eee a. 


$550 

12 MHZ 286, 1.2 drive, 

1 MB Ram, mono card, 

40 MB, mono monitor..... $1699 


386 C 


MONITORS 


ATI EGA Wonder 800 .... . NEC 

ATEVIP VGA ee $269 | | Multisync IIA............ $499 
ATI VGA Wonder ........ $325 Multisyne IID ........... $649 
Compaq VGA ........... $419 Multisyne Plus........... $889 
Miltisynce Xie 19" <2... <. $2149 


DRIVES & TAPES 


Extoow for Polka. $179 SEAGATE HARD DISKS 
Ext. 20 Poll argos $199 20 MB for XT (ST225). $259 
Toshiba 3%" 720K .... $89 30 MB for XT (ST238). $279 


Toshiba 3%" 1.44.... $105 40 MB for AT (ST251). $319 J | Hercules Graphics Plus .. $179 
Irwin 20 MB Tape..... $339 40 MB for AT (ST251-1)$349 J | NEC MVA 1024.......... nee Pavers 
Irwin 40 MB Tape..... $449 80 MB for AT......... $589 J | Orchid VGA............. p20g ME Soe Diao 
. Paradise Autoswitch 480 . $189 PRINCETON 
EVEREX PRIAM HARD DISKS Paradise VGA ........... $259 Ultrasync AEN ES oan oe tee $499 
60 MB Internal ....... $679 40 MB oo... cece eees $499 | | Paradise +16 ............ 8209 MN UG ee sale 
| 60 MB External ...... $799. SOUIME), pinta ren de nies $629 | | Paradise Professional .... $399 J AMSUNG 
| 40 MB Internal ....... $249" CO Een ot O146Si Me COA VRAM VOR Sat ate MMC ree cn 


Vega VGA ISVING* ohiw ment sere, 


IOMEGA 
Bernoulli Box 1S," 20. MB lint. w/eard:. 2. s...9 A666 $949 
Bernoulli Box 1151," 44 MB Int. w/card ......2.6.. 00. $1159 | 
a le2O Xt WN) Catia a wens cues ee ea he a a eee $1785 PLOTTERS, DIGITIZERS 
DUPE e0)o = See) or: 1 fo aa ee ene eC & SCANNERS 
Summasketch 12x12 ...... $379 Summasketch 12x18 ...... $629 

Hard Card 20 MB..... $529 Passport 20 .......... $475 Calcomip: 10235. aa. us bOC49 . “KUPa Meta Sle t.4 sae coe $349 
Hard Card 40 MB $649 Passport 40 $589 Caicomp 025’. 6:4 44456 SSO95R y GU iar x a eee os $495 

a i eae ge ee, eee Calcomp 1042 5. 545..5 591499" Kuas6 x46... e009 
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re 
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ss Be eLOVICE ANG INICIINOIG 240-008-4332 
VUSTOME ve DIN ILLINOIS J Il42-2Z20-0000 
Fair fa fe 
ei Jojo i NVes p at bP ) Q2.6222 
SHIPPING JV 12"2ZZO0"O009 
faedlih mm A A= 
TECHNICAL ASSIGTANCE 312-228-1470 
.- he SSISTANCE 014-220-196 /U 
cay 219-998.N514G 
FAX JI24"-Z. -O-U o} 10 
s <s% . i —— Lt NA 
= « A . =p om | 
Dri; e ry A bas Rraarmrt Ta Channa NV Vi th 
Pr Ko Ac 4 Nn o} Al - Ss IT) f ~> yi | j eC { i Ke) Ccnanc iC \ Vi not ut Nc 0 lice. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 810 FX 850 LQ 850 LQ 1050 
$189 $339 $515 $715 


FX1050 LQ 510 LQ 950 LQ 2550 
$429 $325 $579 $899 _ 


PRINTERS 
EPSON NEC 


eee $189 ie eo lO. > POLOOe. ci bo29 Mei ee 
Lee $339 Cet PS300..47 252 S689 eee 


nee $429 ae TOSHIBA 
We hia $325 sees BO S/H BAdE SMe 8 pee ee 
OKIDATA, BSS ee eee 


SOFTWARE 


| 1D Baselll Plus/IV ........... : 
Fastback PIUS- 3°. noc ee $109 
PraMmeWOrk ee. ws eek eae $399 
harvard: Graphics. ..0ey- se: oe $275 
IBM Displaywrite IV............... $279 
BOS 120 2 tone ee eee $ 


OOO OSLO: OANA EO Ore 0-810 OO) Or 16 Re 0,10) 10:0 Ne I DA ee ee EO nile eS EE AC) (nS = OCCURS: eR cS OLIN ie: Se ve: res “eo Seucer ie. seh eielie mele leone. 


R Base for DOS vac. eee 


ooo eee ee YPYYVY @ !t+VWL"TP «© e we ew ww wo 


HEWLETT-PACKARD 
Laserjet Il... 11.1... ee eee eee eee Quietwriter Il. 6a. eee. 
Laserjet IID .................004. Propninterl ii: sane eee rose ee 
1 MG Upgrade ................4.. ProprinterxXe4e 5. cee, ete < 
2 MG Upgrade ................... Proprinter Xl leas keer tees oe 


4 MG Upgrade ...............205. Phoprinter X24E ne ns 
Plotter-in-Cartridge ............... 


A 2 SF Ate O Mae Pee tah dnee won ne 


| Word Perfect 5.0..........00.000 0. $229 


MULTIFUNCTION 
BOARDS 


| 4 AST Rampage Plus............... 

| 4 AST 286-2 for PSII................ $549 
| AST Rampage AT w/512K......... $389 
— __=4{ AST Hotshot ..................... 


oee eee eee ee ee 


MODEMS & | 64K Ram Chi Orcmid: Witty: TUrbGie-cs  ee $279 
am CRIDS) 22 a.he-< eee. 9.100925. 0 _ | Intel Above Board 286+........... $389 
FACSIMILES _ | 296K Chips.................... each $8 f | Inboard 386 w/adapter........... $1059 
Meee COOK, SIMS fo ee ee $99 == f Inboard 386 PC................... $699 
Hayes 1200/2400............. $289/$419 | | 1MGSimms..................... 
Everex 1200/2400............. $79/$149 f 


Bee IFAs Oar. oc Bes rere ene ee $695 
STS ke ees eee eee $99/$139 | ff AST 5251-IIE/5251-lI+E...... $529/$559 

| q Everex 2400 External ............. $189 f # 80287-6MHZ/-8MHZ......... $149/$199 
| Everex 2400 PS Il.............000: $179 § 


$179 | | 80287-10MAZ ooo eer ee nc $229 
Sid Oo -220 FAX ncul plaice begin 799 Ff 
Sharp FO-300 Fax ............04. $1049 J | 80387-20 .........0.0 cece eee eee ne eee th _ 
StalpyO 20th an Aieeeua. en $1099 J | 80387-2500... cece cece S400 MM ce a oa 
_ \Compagq 386 1 MB/4 MB ....$499/$1395 J YOSNSEN rere rere ee teeter see ees L 


SVMOROMY Aiea techacd ne e $419f 
Ventura Desktop Publ. ............ s4go | 


PMG 7/89 


per Sale 


229 
279 
279 
329 
249 
295 
395 
315 
209 
225 
245 
319 
339 
389 
459 
569 
639 


PRINTERS 


STAR PANASONIC 


NX 1000 Ss 1als'0\0(0).0)018)¢.aieie:¢)8ia)8 1 1180 NEW cneseuceoccccce 189 
NX 1000 Rainbow ..229 1191 NEW cccccccsssesee 229 


NX 2400 vssssessssessee 299 1124 NEW vcccesseeeees 329 


ee VENDEX HEADSTART lil e 


12MHZ 80286 1- 1.44 Meg 3.5" 

1- 1.2 Meg 5.25" 1 Meg RAM 

VGA Auto Sync 32 Meg Hard Drive 
14 Software Pieces 


CALL for the Lowest Prices 


PC MODEMS 


Avatex1200E HC extemal ..67 Packard Bell 1200 Int...........65 
Avatex 2400 HC extemal ...135 Packard Bell 1200 Ext .........75 
ATI 2400B Intemal MNP .... 157 Packard Bell 2400 Int........... 115 
Supra 2400 Baud external .... 129 Packard Bell 2400 Ext + 

Supra 2400 Baud Intemal with Mirror 2 Software....95 


SPECIAL PRI 
ATI 2400ETC Internal MNPS 


Seagate Su 


20 Meg-40 ms 
20 Meg-28 ms 
30 Meg-43 ms 
30 -28 ms 
30 Men 40 ms 
30 Meg-28 ms 
42 Meg-24 ms 
49 Meg-40 ms 
20 Menes ms 
30 -65 ms 
42 Meg-70 ms 
40 Meg-40 ms 
40 Meg-28 ms 
60 Meg-40 ms 
41 Meg-28 ms 
ST-4096 80 Meg-28 ms 
ST-4144R 120 Meg. -28 ms 
MFM Controller Kit (PC/XT) * 49.95 
RLL Controller Kit* 54.95 


* Board prices are good with purchase of any Seagate hard drive 
ee HARD CARDS «-« 
Seagate 20 Meg Hard Card 


Seagate 30 Meg Hard Card 
Seagate 50 Meg Hard Card 


ST-125 
ST-125-1 
ST-138 
ST-138-1 
ST-138R 
ST-138R-1 
ST 151 
ST-157R 
ST-225 
ST-238R 
ST-250R 
ST-251 
ST-251-1 
ST-277R-1 
ST-4053 


PC BOARDS 


329 
399 
169 
169 
Z19 
CALL 


fae Baslo EGA 149 
Packard Bell EGA 165 
Pack. Bell EGA HI-R 179 
Packard Bell VGA 239 
Game Card XT 19 
Clock/Cal. 34 
Cpy 2 Dix. Op Brd__109 


WE WILL SPECIAL ORDER BOARDS FROM 
STB*PARADISE*VIDEO 7¢ATICINTEL 
CALL FOR THE LOWEST PRICES 


Complete Fax 
Breakthru 286-12 
Niscan Hand Scan 
Complete Scanner 
Hi Res Scanman 


Quad JT Fax 


MACH 3 Joy Stick 
Hi Speed Adaptor 


Cer cccccceccoocce 


295 
329 
379 


Order Toll Free 


Since 1982 


800-558-0003 


P.O. BOX 17882, MILWAUKEE, WI 53217 
ORDER LINES OPEN 
Mon.-Fri. SAM-SPM CST Sat. 11AM-5PM. CST 


Consume SF lectronics 


Order Toll Free 
ComputGthility 900-558-0003 


WI ORDERS & INFO (414) 357-8181 
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Advance Workbench 3.0 a 859.25 By 12a 154.95 BON CRD S WCE REY CC an aenen T6495 M.S. QUICK © 2.0 renner 67 05 he i Conia eae Se Rips iche ORE or gra 
Advanced Revelation vm-mm-e- 488.95 Design CAD-90 A snenne-- 204,95 BONNE wean eran rnnee 204.95 M.S, WINOWS 285 V21 saeserene 5795 a ado SOA 79,95 REBUT ann snesnee sence ne DS ca ae 
RIN eee 89.25 Designer V1.2 ....--.--.---. igh. Tor 319.95 M8, WiNdOWS 386 V2.1 ween 12495 po Abu Gigs | eulg eee einen Cece nigra eave 
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Auto Sketch Enh (StdBd)..... 99-95 DesQview 386 A 10905 LLORtH Forint cereeremne SEIS g8 OI Anne cernenrmn B55 ac Fle 57.95 MBMY COKE VB ans neces ISAS ee eieina ee nae 
POE RES Bile ROE 3195 — DesQview Panel Dean 92.95 Hayes Srriart Om || cweeweeeeme $195 Mac8 UtItHOR memneerenrenrenomrnmn 5.95 an. Glog A 48,95 RATIO 2 VION ares nes 99.95 TurboPaacel POA... 1678 
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BQCHUP PIO Ann ss 695 lek Technictan Adv. = 114,05 Ore V0 PIC nm BEML were TERI QC F RY nena BIS RIQMEWEHIOE V0 emer ne 5195 Turbo Searth A meen, 10498 
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CE a aan ne 100.95 EQAPalnt V2005 ecccreeee 72.05 ate UTA A emer 7B Mon MRED V3 8 neem S75 are. Word Partect 4.10. secenensne 109,85 SITEAIE TOET serene meses 22495 pinto a a cas 
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eeee eeeres teeres ceeees roneet oe 


688 Altack 8ub /A ............ 32.95/36. 
CONS sas cases ecaess cosssocoracs pemmsces C2 09 
Abrams Battle Tank/a ......... 26.96/29.95 


ocee evcees covees eevee coee 


cece cocees eovees cevcee ereees coe 


ewes cocene covces cemvee cecees oceee coeee 


toes cones ovones socees opens oe cees coe 
owes covecs cocces erence covces core 


ones cocces oneces corees coves cocens coe 
outs seers covens eves ee cee eee newest coees 


cree conven covees coceee ceceee cesees 
eves cecere coves seenes coe 

eves vevens coves peeves preees veneers 108 
200s pevece covees cece coceee posers ® 


dave cscs cowees ceees mecees peseee ae 


aces cooves sesees oreeee cence ree 
dees wreeee coseee towens coeees receee seeeee re, 


pete peeene mop ees rerees pemees tees 


Carm@nVEUrope OF USA A sxe soe 29.95 
Carmen San Dieg O/T HM onsen sees 29.95 


CarmanSanDieg QWrid A. .....-.00..0 29.95 
COMTPBr COM ITA... nrenscereersevees vee 24.95 
Caveman Ugh-LyIMpics ...-rssccseereres 20.85 
Chessmaster 2100 - Fideltty .......... 32.95 
Chidrens Writs & Publlsh ............. 34.95 
COV  sassne ncnnes eoveos cornes ereeovevenee nee 200 
Cormbat COU PB8 .. .-scceoscsscessecereee 22.95 


ouee pen ene canons ereers eveves cooves oe 


cree ceoees cowene cones ceeees reece 


oete coves ereves cocees cooses cows ee conse voee, 


Cribbage King/Gin King ..........-.. 99.95 
Crystal Quest V2.2 ne. ssscsncceereee 44.95 
CUES BUBLOL an. ne ences covers coerce reeves 19.95 
Curse of the Azure Bonds .............. 32.95 
CYCbes, The nas sesens veces cosrnesevees ce 20000 
Dr. DOOmTS REVENGE... sn. noe sees 20.05 
Deluxe Paint 2 /A 1.2...» 63.96/66.95 
Deron Stal kB rR/A. .......+..-0 26.96/29.95 
DOSIQMABQUTUBA .W....sseseceoresneree severe 24,85 
Dinosaur Diecovery Kit 0.0.0.0. 20.95 
Dolphin Salling Simuktor .............. 31.85 
Don’t G0 AlOne un... cesses serves coves oe 

Double Dragon... nn. .sss0: scree secree ve 20.99 
Eye Of the StOMTT .... -csessccsescorsee rveee 

Etway’s Quarterback A ...ssecscrceceeee 19.05 
ETI as a ceacvs sssceosvens ssssve rovose ove 9 00 
F-19 Stealth FIQhter 2... .s.sssesnoeee» 49.95 


ewes peeves pceet enecen peeeee teeeee rune ee H9CHe9 & 


Fabry Teh] ACV A ens snesceeeereneerees 27.95 


tne wesees preees covers peeees rysere® 
wees ceetes peeves eecers cocees corees cowees cereus oe 
sees cocees coecee cee 


Games : Summer EDA senses 
Games: Winter Editon A .... 0 30.95 


tote coe eee peeeee rears toemes peeees wees, 


et 00 pesene cosees ceeees covees sogees sovees 


Gold of the Americas A................. 26.05 
God RUSH A nn. ces ceseee ovcoe cneees 2909 
Goria War es scsecs scores cesses coeveave 2980 
Grand Prix CHUM... secseescceee nee 29.05 
Grand Slam Bridge ......- eee seeeee-. 30,95 
Greg Norman's Gol ....... nsec 

Guardaans of Infinity —............-. 33.95 
TT 1] +. en - B ) 


tose serene pov ees eevee teeees ceeees oy 


tees coreee coerce cevees ereces cosees coeee 


Harrier Stika Mission 2 ................ 32.95 
RE TREK cas cscs cs save cceses ennecs coos FBO 
Heavy Metal a cee seeere reseees 20,89 
Hero's of the Lance A ....csseressreee 20.09 


oot e cecees stereos eevee vecers oy 


tote coc ees oveees vevess reeees ov 


HOSE 8 es snce snes semee rere res erees 25.95 


fine ksnasakackhakenanhasansdocatedhasansionet 


Hunt For Red Oct nn. seevessecese reese 32.99 
Veal WarTlor A nse ccnncccsecssconeseens LGD 
Impossible Migsion Il A ......... 14.95 
Internatlonal Team Sports ............. 22.95 
JOCK NICH OFBUB nes nnsee neces connee ee 31.95 

VOIUITIS 2 2 nes ssvesesscres server sonese ve 14,95 
WOT ETA cass ovccscarece'eontcs sovecn sonra eseosss OM OO 
Jot FIGH BEL A. oun. ssseescrenes snscss serene severe JOOS 
Jordan V8 BIU/A. .... 00-2002. 26.95/29.95 
King’s Quest 1,2, 3 07 4 A... 0..00031.95 
King Of Beach nese seseesseveee see 20.05 
Knights of Legend... moe 31.95 
LANAI A. on. cesses ssesee scones vesceeseesse nee 20.00 
Land of LOg@ndS ......ssscenseeseeseee 27 OS 
Legacy Of ANCIENTS ..........cccecsscersee 20.95 
Lebure Sult Larry 1 of 24 ............ 31.95 
LOCK OPA ccassccsse senses sonore secsse saves esse 29,99 
Mag ic Card ie .n.....ses ssoseseesees cesses seene 3200 
Magic JOWNBON 20... secee sseesese 2500 
Manhunter NY A. .1...sssscssoessocese sooner 31.95 
Man bc Mansion A .....-s.secccesceseeeee 20:05 
Marble Mad 1688 .......0:.crresnssreseoee 11.85 
Math Blaster PHS A ..........sscsssssevees 3205 
Math Talk .. notes secoesSveed ssois 20.00 
Mavib Beacon Tye .....ssssscsesseccervere 32.00 
Mean 18 UIE on... .sscesevesesers 20.05 
Metropole .....-csssssees sovees sosese sersee oes 20.00) 
Microteag ue Base ball ....... c+ see 25.09 
Might and Magle 1 OF 2 2... ss. 32.95 
Modem Ware /A. 0... noes csoes-e 20.96/29.95 
PAB DIUS ae. ssssce concer cnnens eesreesseees GOOD 
MOM OP Oly A. ..-.-cccscseve serves sneees corners 20.00 


802 peeves coeges 1 


ewes covers tonnes ereeee eecees coene 


NOW Print SHOP ose cccces sescee cosore 

New Print Shop Graphics Lb. ...... 22.95 
New Print Shop Grph:Party Ed. —.. 22.95 
New Print Shop Grph:$ch & Bus. .. 22.95 
New Print Shop Companion ......... 31.95 
Nobunaga's AMDIHON ...... 00-00 44.85 
ONTO Sc Sancta ecess meemsrere BNO 
Ornnicron Conspiracy .... ss sccees eee 31.95 
OM BABMCO .neensccneseconses conses soeese se 39D 
Operation WOM... nescccvessecesssecceees 2200 
Orel Hershissrs Strike Zone ......... 31.95 
UE RUIN, coc socscs cvs socees sons epoca soveoss LOGO 
PRPBPDOY 02... nance sovecs serene svecesseves 29600) 
Pets Rose Pennant Fever .... 10... 25.05 
PIHPALED A... nscecesecececececscovses cneees seees 20:00) 
PIAL OOM os. aoe aoc ceoes sconces sess 49S 
Pol POBIHON II... ...cceccccoe secseeeeceeeee 17.95 
POR Quest 2 A .......esecssessssesseseee 31.85 


_ Pools Of Radiance A ......sssseveee reeves 92.85 


Print Magica esccvasscss seers seurssenee 30.05 
Print Mastar +4 FOUB&BOP secu. 34.95 
PRODNECY sensscoescvneesvener sneer seeeesene 25.95 
PUD QArTIES eeensc eases seers sovresorneeene 26.95 
PUZZIB SLOCY ans eenessveesersen snes sees 26.95 
QUGRETON Zen nen cnens cents cere 20.95 
Reader Rabbit A ncscncsmeon woe 24.95 
Pled Lighting scene cereseneer sree 39.95 
Peed SOP RISING ae aces cones covensene 

POEL FIGHT cseaeese esses ererssceesorereve 32.05 


pees wocens eonnes tecnes seetes pees ee ere 


eves vevees evcees ca rees cocens peeses coneee peeees © 


oo 00 oeeeee evens sosees eeeee 


Rorrance /Threa Kingdom ......+.+-. 19.95 
Rorrantic Encounters ..........ccecrrees 25:99 
Rush-n- Attack 
Beach for the TAANIC 1. css cesece nee 24,95 
Sentinal Worlds 1/A. ........... 32.96/36.95 
Sax Vbcens From Space ........10-. 25.95 
Sgt Slaughters Mat Ware ............. 22.95 
SMA OWRD... os sesses scene scene cneeees 2000 
SIIPHO A. ........00 screen secces eesces cveeee cee 21 OO 
Sinbad: Throne of Falcon ..........0. 32.95 
SHLD OF DIB 2... sesncessvses covers vonees eorsees 20.80 
GUY FON Nor wa cscs cores coceensevsee acevtorectl] 4.00) 
GHEY BHAI. nnses cescve cvecee conees nesses sees 22.00 
Space HAITI .....sccssccorsereecesnerser scree 251) 
GECO MAN cscs cscs canvas cosses eencsa voetee es 30 
Space Quest 1 & 2A on. esccsseeceeee $1.95 
Space Quest 3A... nee ccecesccseee sesene 31 DS 
SPOR DAN ances cenese scenes senece eeecee seene 25.95 
Sporting News Baseballa .......... 24.95 


Or0e coceee cones voeeee veoeee ve 


eee cecwes cncees peeves coewes pewees oe 


ev ee poveee ceenes erevene 


Preemie rerrnncy 


Super Str HOCK BY ... anes sesees sneece vee 2980 
Suzvkl RM Motorcross .........00 259.99 
Tea bem DD OWN es ccacs corse caccas scocte soczco ses 


Test Drive II/DUGI .... ozs ccceeecoseee eves 20.95 
CORO ER Chal 2... nce vreces erecessveee 14,95 
BU PBPCRIB ss. ccsece corres cesses verves severe 14,05 
MUSCI6 COPB ...sccsesccsses srcere cecree vere 14,95 
NOG oor vce wes cecsees 1099 
THEREOF A. es sssses scsscscrecoeseeses sesees ease 21.95 


Nese eooves secees conses covece oncoe 


tees eeneee conees veenee veeree peeees cones 


Trials Of HOM OF 2... ..-oss soreessscressoeseees 01 OO 
TV Sports Footioall 2... css sccsee scores coe SQ: 
UURHETIR VIA 5cssacare cccoce severe scesbs vgove vse SO OD 
Underesa Commando 2... c++ scsees cece 25.95 
UN INVER uae -oeece cesses sovee conecs essen 2900 
USS Ocean Ranger ....scsrersseeeseereeee IGS 
WIE sass cssas cscces ccocsesectesconsse neers 01 OO 
Visions of the Aftermath .... 0-000 29.95 
Wear In Midd be Earth 1. ..scescsssesees 


eoes cocees recees peeene cocees seeees peceee® 
ewee eperes coeees peeves eoeees roenee oe 


ORDERING INFORMATION: Speolty system. For fast delivery send cashiers check or money order. Personal and company checks allow 14 business days to clear. Schoo! P.O.'s welcome. C.0.0. charges are $4.00. In Continental U.8.A. Include $3.00 for software 
orders 5% shipping for hardware, minimum $6.00. MasterCard and Visa orders please Include card #, expiration date and signature. WI residents ploase Include 5% cales tax HI, AK, FPO, APO,Puerto Rico and Canadian orders, please add 6% shipping, minimum $6.00, All 
other foreign orders add 18% shipping, minimum $15.00. All orders shipped outside the Continental U.S.A. are chipped first class Insured U.S. mall. If foreign shipping charges exceed the minimum amount, you will be charged the additional amount All goods are new and 
Include factory warranty. We do not guarantee compatability & version #s. Due to our low prices all sales ara final All Defective returne must have a return authorization number. Ptoase oall (414) 357-8181 to obtain an R.A. @ or your return will not be accepted. Prices and 


availabilty subject to change without notice. 3.5° Disk tites may cost more than the same tite on 5.25° diek. Shipping and handling are non-refundable. We ship the latest versions avaliable to us, updates must be handled by end user directly with the manufacturer. 
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e 
Leprecard Hard Disk Cards 
Leprecards feature components utilizing the 
latest technology. You can use them as the first 
or second hard disk in your system, Low power 
drives mean less strain on your system. You get 
a 1 year warranty, unlimited technical support, 
& our illustrated installation and user’s guide. 
Models available for IBM PC/XT and com- 


patibles, AT’s and compatibles, as well as the 
TANDY 1000/A/SC/TX/TL/SL. 


FREE SOFTWARE including TAKE TWO, the 
backup utility PC MAGAZINE named “Editors 
Choice” in 1986 & 1987. Also included are 
Menus Direct and LEPRECACHEsoftware 
from Multisoft. 


( DFI Handy Scanner®) 


® 4%” scan width, 400 dpi resolution 

® 32 shades of gray, 
.8” per second speed 

© Comes with short 
slot controller & 
71” cable 

e Use with Hercules, 
CGA, EGA, & VEGA displays 

e@ Scan images for Fax 

¢ Optional OCR Software available 

@ Includes HALO DESKTOP PUBLISHING 
EDITOR software 


(Jumbo Tape Backup = 


© 40.8 Megabyies per 


Tandy 1000 Model 


COMPUTER TYPE 21MB | 32MB | 49MB | 65MB Ye 2 DG2000 tape cartridge, 
(coumuren res | Zous | aous | sous | Sane RRR one tape inoue 
8 BIT PC/XT $299 $479 | $599 a Le 


© Uses industry standard QIC-40 format 
© 2MB per minute in Al’s, 1MB/ 
min in PC/XT’s 
- @ External chassis available 
- © Novell, 3COM & SCO Xenix 


16 BIT PC/AT 


HIGH PERFORMANCE 


32MB 49MB 60MB 
40MS 40MS 24MS 


SCSI DRIVES MULTISOFT : 
Tandy 1000 = SECT es e BCeD00 Cade 
~ Best models add $20. $299 $22 ea,/5 for $110 
nee (with Tape Cartridge) | ° New 60/120MB tapes available 
Calculator Keyboard . 
ay 


; 720K Internal for PC/XT/AT. $99 
o> External Floppy Dive $299 ae ¢ Requires DOS 3.2 or optional $15 driver 
The external high density 1.44MB floppy Le software. 
drive for PC/XT computers is the a 1.44MB Internal for AT only. $109 
easy way to transfer PS/2 data between e Includes driver software. 


systems. It includes a replacement 1.44MB Internal for PC/XT. $199 
high speed controller, cables and manual. e Floppy Controller & cables with 500,000 


FREE: TakeTwo, the floppy backup utility : bit/second data transfer rate. Supports 2 drives. 
PC MAGAZINE names as their Editor’s Instant Laptop & PS/2 compatibility. All kits 
Choice. Now you have a fast, affordable include bracket to mount in 5%” drive bay, 
backup solution that brings you media black & grey face plates, and mounting rails. 


ar : 144MB XT kits include replacement flo, 
compatibility with the latest IBM PS/2 systems. controller that doubles the data transfer. rate. 


286 and 386 Computers 


Qur data crushing systems come standard with high performance SCSI disk é 
interfaces. This gives you the data transfer capabilities required by this high- COMPARE OUR DOWN TO” 
performance generation of ieee syos All our EARTH PRICES AND 
computers have 8 expansion slot mother- 
boards, room for 1 full and 3 half-helght ZA Nua 
‘|. _ drives, senial/printer ports, AMI BIOS, y Nowron 
: t clock/calendar, choice of 1.2 MB or GEE Ghee PE 
‘uisstitim.»:) 1.44 MB floppy drive, and LepreKeys 2 
Enhanced Keyboard with tactile switches 
and built-in solar calculator. 


Our 286 systems feature 12 & 16 MHz processors and 512K RAM stan- | Shamrock 280-16 0g 28 $ 899 
dard, upgradable to 4 MB on system board. 


ee Our 386 systems offer 16, 20 & 25 MHz processors and 1 MB RAM j , 
oS standard, upgradable to 8 MB. A 32K static column RAM cache operating Shamrock 486-20 244 43 $1,999 
at 35 nanoseconds ensure maximum processor performance. 


¢ 111 Key enhanced layout 

@ Built-in Solar Powered Calculator 

¢ Switchable Ctrl, Caps lock keys 

@ Double injection molded key caps 
e¢ Removable function key template 
¢ ALPS tactile keyswitches as used by Northgate 

¢ 100% PC/XT/AT/386 & Novell network compatible 


e SS Seagate Drive with IBM AT rails & 
cables 


e OnTrack large drive software 


e Formatted, Partitioned & Tested 
Size Model Speed Format Capacity — Price 


HH ST251 40ms MFM 48MB $339 
HH ST251-1 30ms MFM 42MB $369 
HH ST277R 40ms RLL 65MB $449 
FH ST4096 28ms MFM 80MB $599 


Seagate SCS/ Kits 


The Small Computer Systems Interface (SCSI) pro- 
vides increased performance, reliability, and flex- 
ibility than ST412 drives. Performance is improved 
through improved transfer rates, built-in 1:1 inter- 
leave capability, and automatic error detection and 
correction. 


Shamrock SCSI kits are compatabile with all 8088, 
286, 386, PS/2 Model 24, 30, and 30/286 systems. 


Each kit includes high speed SCSI hard drive with 
face plate, host adapter, installation guide with menu 
driven software, and mounting hardware. Bundled 
software includes the TakeTwo backup utility, and 
Leprecache disk cache software. Specify computer 
when ordering. 


Shamrock 286-12 19 $ 799} 


hock 386-16 28 $1,799 


Shamrock 686-25 305 58 $2,799 


And don’t forget that when you buy from Shamrock you get 
a 1-Year warranty and 
30-day money back SCSI DRIVES PRICE VIDEO OPTIONS PRICE 
guarantee. Seagate ST225N Monographics 
20 meg 65 ms $299 Card & Monitor $139 
S te ST157N 
49 meg 40 ms. $379 + VGA Card & 800x600 
f A 9 
Seagate ST277N Multiscan Monitor $66 


65 meg 40 ms $469 


16 Bit High Speed 
Seagate ST296N VGA Card & 
80 meg 28 ms’ $549 Multisync 2A 


Seagate Size Formatted Average _ Kit 

Model Capacity Access Price 
ST225N 5.25” 20MB 65 msec. $329 
ST138N 3.5” 30MB 40 msec. $369 
ST157N 3.5” 49MB 40 msec. $389 
ST277N 825% 64MB 40 msec. $499 
ST296N 5.25” 80MB 28 msec. $559 


For STO2 Combination SCSI Hard/Floppy Controller add $40. 


© Pretested & formatted pee 30MB KIT $299 (Seagate $1238) 
® WESTERN O/GITAL short slot controller ; Vike : © 32.7MB/65ms/Half-Height/14.8 watts 


¢ 30-page installation guide & reference 65MB KIT $499 (Seagate ST277h) 
manual © 65.5MB/28ms/Half-Height/11 watts 


¢ Cables, mounting screws, full & SEE SSN DUETS ES IE ELIE CEE 
half-height face plates 

SY Seagate 20MB $249 

Matched Pair Kits 40MB $349 


e FREE! TakeTwo high speed backup 
software, PC MAGAZINE “Editors Choice” 
e FREE! LepreCache software by Multisoft 
e 1-Year Warranty, 30 Day Money Back Guarantee e Seagate Drive & Matched Controller 
© Optional: 150 Watt, UL/FCC approved power Tandy 1000 e 1-Year factory warranty 
supply for IBM PC's $69 kits add $20 ° 15% faster throughput than ST251 drive 
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* HARD DISK DRIVE 

* CONTROLLER - XT KIT ONLY 

* CABLE(s) 

* ONTRAK PARTITIONING SOFT- 
WARE FOR 40OMB’s ON UP. 

* FRONT BEZEL/NAMEPLATE 

* MOUNTING HARDWARE 


2088, 65 MSEC, 1/2 HECHT MFA. 
30NB, 65 MSEC, 1/2 HEIGHT RU... 
408B, 70 MSEC, 1/2 HEIGHT, RU. 
408B, 40 MSEC, 1/2 HECHT, FAL... 
40NB, 28 USEC, 1/2 HECHT, MFI... 
6568, 40 MSEC, 1/2 HEIGHT, RU... 
S088, 28 NSEC, FULL HEIGHT, (Fel. 
858B, 28 MSEC, 1/2 HECHT, SCS. 


H€-20 2088, 40 MSEC HARD CARD (TANDY TOO) | 
HC-30 308B, 40 MSEC HARD CARD (TANDY 100) 


* INSTALLATION INSTRUCTIONS : 
* MOUNTING RAILS - AT KITS 8450 400B, 45MSEC, 3.5° W/5.25 (AT, RL. 


* AL NEAK EXPRESS REPEOGE. 3650 40NB, 61 MSEC, 1/2 HEIGHT, MF. 
MENT GUARANTEE. 66NB. 23 MSEL 7 
EXTRA BONUS: QUIK-MENU HARD DRIVE ORGANIZER-REGULARLY $49.95, ONLY $14.99 W/PURCHASE OF ANY POWERKIT! 


VICE AND SUPPORT. 
EXTENDED WARRANTY: ASK YOUR SALES REP ABOUT OUR LOW COST EXPRESS 1 + 1 EXTENDED WARRANTY PLANI 
REMEMBER...WE COMPLETELY SUPPORT TANDY COMPUTERS AND SERVICE MANY BRANDS OF HARD DRIVES! 


INT-12 1200/300 BAUD INTERNAL 

EXT-12 1200/2300 BAUD EXTERNAL Fl pno YT 40/6088 INT KIT W/TAPE 
INT-24 2400/1200/300 INTERNAL [Ell] Alto AT 40/6048 INT KIT W/TAPE 
EXT-24 2400/1200/300 EXTERNAL e P$210 «—«PS2.40/G0HB INT KIT W/TAPE 


ABOVE MODEMS ARE 100% HAYES COMPATIBLE 
AND COME COMPLETE W/A 2 YEAR REPLACE- 
MENT WARRANTY. INTERNALS COME SOFT- ALERTS ARE COMPLETE ONO REND ONS 
WARE, OPTIONAL WITH EXTERNALS. 


1006-Yeleti AT (FH t:1 2iD 
1006-Vele2 AT 0arel ti HD/FD 
1003-¥SRi ATRL 2-1 2HD 
1003-¥SR2 AT RIL 2-1 HD/FD 


1004-A27X XT RL DUAL HD 
XT-GeN2 XT MPM DUAL AD 
1003-WX1 = XT MFM DUAL HD 


8087-3 Still: FOR XT 
8087-2  sMliz FORXT 
8087-1 fMHFORXT =o 
0287-6 G6Milz FOR AT286 joc | 


NOTE: THESE ARE ORIGINAL INTEL CHIPS, COMPLETE 
W/MANUAL AND 5 YEAR WARRANTY! 


1003-Vieti AT 2:1 MFM nD 1006-¥SRi ATRIL 1-1 2iD 
1003-Vl2 ATi MFM HDD (15. 1006-¥SR2 AT RIL i:1 RD/ED 


OTHER CONTROLLERS ALSO AVAILABLE UPON REQUEST! 


HERCULES COMPATIBLE HONO-GRAPHICS W/PRINTER PORT 


12 INCH AMBER MONOCHROIE W/TUT & SWIVEL BASE REB COLOR GRAPHICS ADAPTER W/PRINTER PORT 


12 INCH AMBER MONO FLAT SCREEN w/TILT & Swivel BASE 

14 INCH ANBER FLAT MONO 1/S BASE (EMULATES CGA) 

14 INGH REB-CGA COLOR WW/MLT & Swivel. BASE 

14 INGH EGA WILL DO CGA, MDA W/TLT 8 SeliVel BASE 

14 INCH VGA MULTISCANNING - EGA,CCA,MDA W/TLT & Swivel 


ENHANCED GRAPHICS ADAPTER 800x600 RES. AUTOSWITCH 
8 BIT SUPER VGA W/512K ON BOARD 10241768 (256 COLORS) 
16 BIT SUPER VGA W/St2K, 10241768, 256 COLORS, AUTO 


8 BIT VGA CARD W/256X ON BOARD, 256 COLORS 
16 BIT VGA CARD W/256K ON BOARD, 256 COLORS 


ICRO LOCAL LINE:(313) 788-0133 
DEALERS/GOV’T:(313) 788-0132 
CUTOMER SERVICE:(313) 661-5365 
5568 DRAKE ROAD - WEST BLOOMHIELD - MICHIGAN - 48322 or FAX US AT:(313) 661-5732 


1934 SHERWOOD 


Prices and availability subject to change. Prices shown are US currency and reflect a 3.5% cash discount. COD’s and Prepays by cashier’s check only - personal and company checks take 10 days 
to clear. All returns must be accompanied by a valid EMM RMA#. Michigan residents add 4% American Express - add 4.5%. We reserve the right to substitute brands for similar pro- 
ducts of equal or greater value only. 


14° SUPER MULTISYNC - 1024x768 RES. W/.26 DOT PITCH & T/S 


* ALL MERCHANDISE GUARANTEED 100%. 
7 PURCHASE ORDERS ACCEPTED W/APPROVED CREDIT. 
* EXPRESS ORDER PROCESSING AND SHIPMENT. 
ALL SHIPMENTS ARE INSURED. 
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BUSINESS HOURS: 
MONDAY-FRIDAY: 9:00am TO 8:00pm 
SATURDAY: 10:00am TO 4:00pm 


4.77 - Miz MOTHERBOARD 

see | PRORES&OR bog? READY A COMPLETE 3OMB 
8 EXPANSION SLOTS XT TURBO/10 SYSTEM FOR 
256K OF 120NS RAM, UP TO 640K ON BOARD ONLY $789, LOOK WHAT YOU GETI! 
AWARD BIOS/PHOENIX BIOS 

FCC CLASS 'B’ APPROVED NICKEL PLATED CASE 

1S0W HEAW DUTY SWITCHING POWER SUPPLY 

TURBO, POWER, HARD DISK LED's -KEYBOARD LOCK 

HARDWARE RESET AND TURBO SPEED BUTTONS 

#01 -KEY ENHANCED TACTILE ‘CLICK’ KEYBOARD 

HERCULES COMPATIBLE MONOGRAPHICS ADAPTER 

SABSUNG HI-RES AMBER MONITOR -TILT & SWIVEL 

HIGH QUALITY 360K FLOPPY DISK DRIVE 

30NB SEAGATE HARD DISK DRIVE 

DUAL HARD DISK DRIVE CONTROLLER 

DUAL FLOPPY DISK DRIVE CONTROLLER 

1 SERIAL COMMUNICATIONS PORTS 

2 PARALLEL I/O PRINTER PORTS 

1 GAME PORT 

REAL TIME CLOCK/CAL W/BATTERY BACK-UP 

COMPLETE OPERATIONS DOCUMENTATION 

ONE YEAR EXPRESS REPLACEMENT GUARANTEE! 


6, 8, 12, 16 Miz ROTHERBOARD A COMPLETE 66MB 


SOAS evan AT-286 SYSTEM FOR ONLY 
512K OF 0 WAIT RAM, UPTO 4€B ON BOARD $1549, LOOK WHAT YOU GETI 
AWARD B10 Wha 
FCC CLASS 'B’ APPROVED NICKEL PLATED CASE —— 
200W HEAW DUTY SWITCHING POWER SUPPLY 
TURBO, POWER, HARD DISK LED's -KEYBOARD LOCK 

c= HARDWARE RESET AND TURBO SPEED BUTTONS 

2 {01 -KEY ENHANCED TACTILE ‘CLICK’ KEYBOARD 

, HERCULES COMPATIBLE NONOGRAPHICS ADAPTER 

SAMSUNG HI-RES ANBER BONITOR -TILT & SWIVEL 
HIGH QUALITY 1.26 FLOPPY DISK DRIVE 
FAST 668B/23MSEC HARD DISK DRIVE 
DUAL HARD DISK/FLOPPY DISK CONTROLLER 
2 SERIAL COMMUNICATIONS PORTS 
2 PARALLEL /0 PRINTER PORTS 
2 GARE PORTS 
REAL TIME CLOCK/CAL W/BATIERY BACK-UP 
COMPLETE OPERATIONS DOCUMENTATION 
ONE YEAR EXPRESS REPLACEMENT GUARANTEE! 


Bald fet oe case . A COMPLETE 66MB 


* S EXPANSION SLOTS 586/23 SYSTEM FOR ONLY 
1MB OF O WAIT RAM, UP TO 888 ON BOARD $2165, LOOK WHAT YOU GETI 


Ati BIOS 

FCC CLASS 'B' APPROVED NICKEL PLATED CASE (5 BAYS) 
200W HEAVY DUTY SWITCHING POWER SUPPLY 
TURBO, POWER, HARD DISK LED's KEYBOARD LOCK 
HARDWARE RESET AND TURBO SPEED BUTTONS 

101 -KEY ENHANCED TACTILE ‘CLICK’ KEYBOARD 
HERCULES COMPATIBLE MONOGRAPHICS ADAPTER 
SAMSUNG HI-RES AMBER MONITOR -TILT & SWIVEL 
HIGH QUALITY 1.2888 FLOPPY DISK DRIVE 

FAST 666B/23MSEC HARD DISK DRIVE 

DUAL 1:1 INTERLEAVE HARD /FLOPPY CONTROLLER 

2 SERIAL COMMUNICATIONS PORTS 

2 PARALLEL |/0 PRINTER PORTS 

2 GAME PORTS 

REAL TIME CLOCK/CAL W/BATTERY BACK-UP 
COMPLETE OPERATIONS DOCUMENTATION 

ONE YEAR EXPRESS REPLACEMENT GUARANTEE! 


$1195 


Includes 640K, 
Monitor & 40mb 
Hard Drive 


Check Our Standard Features 


64mb 22ms Drive 
80mb 28ms Drive 
CGA Color 

EGA Color 

VGA Multiscan 


12mhz 80286 

640K Memory 

40mb Hard Disk with Controller 

High Resolution Monochrome 

Monitor with Swivel Base 

Monochrome Graphics Card 

101 Key Enhanced 

Keyboard with tactile click 

Parallel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

Utility Software 

80287 we opledess or Option 

200 Watt Power Supply 

Call for other Options 
OPTIONS 

Add:$200 


Add:$400 
Add:$170 
Add:$400 
Add:$670 


Cc 


| 64mb 22ms Drive 
80mb 28ms Drive 


286"° 


Includes 1mb 
Ram, Monitor & 
40mb Hard Drive 


heck Our Standard Features 
16mhz 80286 
1mb Memory 
40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1.2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Slots 
Security Lock 
80287 Coprocessor Option 
200 Watt Power Supply 
Call for other Options 

OPTIONS 

Add:$200 


Add:$400 
Add:$170 
Add:$400 
Add:$670 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 


| purchase price (excludes shipping). 


What's the catch? We don't include 
MS-DOS, that's $79 extra. 


$4 99 Includes 1mb 


Ram, Monitor & 
40mb Hard Drive. 
Check Our Standard Features 
20mhz 80386 
1mb Memory 
40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1.2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Slots (2-32 bit) 
security Lock 
80387 Coprocessor Option 
200 Watt Power Supply 
¢ Tower & 25mhz Options 
OPTIONS 
64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:$400 
VGA Multiscan Add:$670 


bout Options: At FastMicro, we know that a low price on af 
computer means nothing if it costs a small fortune to outfit it the | 
way you want. That's why we offer hundreds of products tof 
enhance your new system. Take a look at our listing of products f 
on the next page to really appreciate how much you can save when | 
you purchase a FastData computer system. We will be glad to} 
ntegrate any of these fine products into your new system for you. } 
At FastData, our commitment is to qualit 


182 Turbo 
320 (IBM) 
390 (IBM) 
393 (IBM) 
Panasonic 
KXP1180 
KXP1191 
KXP1124 
KXP1595 
KXP1524 
KXP4450 
Star 
NX1000 
NX2400 
Toshiba 
P321SL 
P341SL 
P351SX 


BOARDS 
AST 
Six Pak Plus 64K 
VGA 


Everex 
1200B Int Mod 
2400B Int Mod 
EVGA 
VGA 16 bit 256 
VGA 16 bit 512 
Genoa 
Super EGA Hi-Res 
Super VGA #5100 
Super VGA #5300 


Database 
Clipper 
DataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 
Paradox 3.0 
Q&A 


RapidFile 
Rbase for DOS 
Reflex 


Desktop Publishing 


Byline 
GEM Desktop Pub. 
Pagemaker 
PFS:First Publisher 
Publisher's Paintbrush 
Ventura 

Financial 
Bedford Integr. Acct. 
Computer Assoc. BPI 
DAC 3.0 


DAC Payroll 3.0 

Dollars & Sense 

Managing Your Money 

Peachtree Complete |! 
Graphics 

Deluxe Paint II 

First Graphics 

Freelance Plus 

GEM Artline 

GEM Draw Plus 

Generic Cadd Level 3 

Graph hee 


399 
449 
439 
105 


FastData 

1200B Int. Modem 

2400B Int. Modem 

XT 1.44 Floppy Controller 
Hercules 

Graphic Card Plus 
Intel 

8087-2 

80287-10 

80387-20 

Above Board Plus 
Orchid 

ProDesigner 

ProDesigner Plus 

Tiny Turbo 286 
Paradise 

Autoswitch 480 

VGA Plus 

VGA Plus 16 

VGA Professional 
Practical Peripherals 

1200B Int Modem 

2400B Int Modem 
Prometheus 

Promodem 2400B 

Promodem 2400G 
The Complete PC 

Answering Machine 

Fax 4800 

Hand Scanner 400 
USRobotics 

1200 Baud Internal 

1200 Baud External 

2400 Baud Internal 

2400 Baud External 
Video 7 

Fast Write VGA 

Vega Deluxe 

wage VGA 

V-RAM VGA 


LAPTOPS 
Megahertz Modems 
2400B Toshiba 
2400B NEC, Epson 
Mitsubishi or Zenith 


SOFTWARE 


Integrated 
First Choice 


Works 


185) Windows 286 
Call) Windows 386 


53 
Call 
las 
139 


Mice 

Keytronics Serial or Bus 
Logitech C7 Serial 
Logitech HiRes Serial or Bus 
Microsoft Serial or Bus 
Microsoft W/ Windows 286 
OmniMouse Serial 
PC Mouse II Serial or Bus 

Power Protection 
Curtis Ruby Plus 
Datasheild 85 
Datasheild 100 

Programming 

Macro Assembler 
Norton Guides ope y) 
Turbo Assembler/Debugger 
Turbo Basic 
Turbo C 2.0 
Turbo Pascal 5.0 
Quick Basic 


67| Quick C 


Call 
329 
269 
165 
149 


“299 


Quick Pascal 
Spreadsheets 

Allways 

Excel 

Lotus 

Lucid 3-D 


NEC 
Multispeed EL 
Multispeed HD 
Toshiba 
T1000 
T1000 768k Card 
T1200F 
T1200FB Backlit 
T1200HB Backlit 
T1600 
T5100 


MONITORS 

Magnavox 

7BM749 VGA 

9CM082 VGA 
Mitsubishi 

1410 EGA 

Diamond Scan 1381 
NEC 


Multisyne 2a 
Multisyne 3d 
Multisync Plus 
Princeton 
Max15 
Utltrasync 
Ultra 16 
Seiko CM1430 
Sony 
1302 Multiscan 
1303 Multiscan 
Zenith 1490 


DISK DRIVES 
Miniscribe 40MB AT #3650 
Mitsubishi 

60MB AT MR535 
Seagate 

20MB XT Kit #225 

30MB XT Kit #238 

AOMB AT #251 

40MB AT #251-1 

80MB AT #4096 
"ashe 

Opp 

720K 3.5" Flo py 

1.2MB 5.25" Floppy 

1.44MB 3.5" Flo 


py 
Call On Non-Listed lte 


Utilities 
CoreFast 
Carbon Copy Plus 


|| Desklink 


Desqview 
Desqview 386 
Fastback Plus 
FastTrax 
Formtool 
Formfiller 
Laplink Plus 


4 | Laplink III 


MS-Dos 4.01 
Norton Advanced 
PC Tools Deluxe 
ProComm Plus 
SideKick Plus 
XTree Pro 
Word Processors 
Ami 


Easy Extra 

GEM First Word Plus 
Grammatik III 
Manuscript 
Multimate Adv. II 
Professional Write 
Rightwriter 

Sprint 

The Perfect Addition 
Q&A Write 
Webster's Writer 
Word 5.0 

Word Perfect 

Word Perfect Library 
WordStar Prof. 5.5 


ms | 


SPECIALS 


Toshiba T1000 


$659 


The T1000 is the perfect 
second PC! Itcomes with 


battery-powered 7 pound package. 
A 768K Ram card is just $269 and can be set as 
base, expanded, or a non-volitile Ram disk. 


WordPerfect 5.0 


ect 
WordPe soe 


US TIL ALLITOAY 


The most popular word 
processor 1s now even 
better than ever! Version 
5.0 adds multiple font 
4, support, graphics inte- 
gration, page preview 

and much more. 
WordPerfect 5.0 still retains its feel 


and ease of use that made it #1. Combine this with 
the best support in the industry and -you can't lose. 


: FoxBase+ 2.10 is simply 
Ee | the fastest dBASE com- 
| patible database software 


available. FoxBase+ also 

adds many enhancements 

to the dBASE language. 

And it's user-friendly too, its 

FoxCentral uses pull-down and pop-up menus 
and you can perform every important database 
operation without programming! There are even 
LAN, runtime, and 386 versions available. - 


RGB Color Monitor 


These 14" monitors were 
purchased from a large PC 


overstocked. They are 
brand new with one year 


warrantees and are made by Samsung. They are 
fully CGA compatible and work with PC com- 
patibles. ACGA (640 x 200 resolution) card is just 
*49 and comes with a printer port. This is the 
perfect video combo for yournew XT or AT clone. 


TERMS: No Charge for Visa or MasterCard. 
Shipping & handling charge: 3% (Min. $4). Prod- 
uct warranties, offers & claims are handled by the 
manufacturer. DOA's repaired or replaced at our 
option. All returns are subject to 15% restocking 
fee, call for return authorization (RA) number 
first. No returns on used items. Sorry, no COD’s. 
Personal/company checks delay shipping. Com- 
patibility is not guaranteed. APO's add $15 per 
box. Prices/availablity subject to change. AZ or- 
ders add 6.7% tax. For your protection, we check 
for stolen credit cards. 


Mailing Address: 

3721 E. Grove St., Phoenix, AZ 85040 
To place orders call: 800-441-3278 

For customer service call: 602-437-8975 


| 
‘ ; * r ee : 

: SS 2 ——_ 44 Visa, MasterCard, Discover 
HOURS: ——— ar and AmericanExpress 
7 AMto7 PM Monday-Friday ee Accepted. — 
8 AM to 2 PM Saturday | — 

— Call on Sunday . = = 6 _ 
| -~ COMPAQ IBM , 40 COnsulenE 
Next Day Delivery Laptop SLT 286 55SX 30/60 Mb Portable Mca 0 1% Ppa ee 

Available for as 20/40 Mb $2795) gw. 120 Mb Disk Mat 
Little as $8 $3725/$4225 $3050 $Call Accrual Program _ 
? ($52,485 ee in 1988) 
ee IBM PS/2 _ MONOCHROME MONITORS WYSE 60 Amber or Green.......... $295 | IBM 
Model 25—Colot. =. ‘ O- -AMDEK 210/410 ............ ... $7911.45. 85 $394 Ouickwiter ee $1079 
Model 30—286 20 Mb Disk........ $1835 | COMPAQ Mono Amber/Green ..... a Loe SOFTWARE Quietwriter li $1125 
Model 50—30 Mb Disk............ COMPAQ VGA Mono............... $210 Aldus Pagemaker ................- $459 Proprinter Xz4e. $615 
Model 50—60 Mb Disk............ A IBM PS/2 8503... a : .... $200 COMPAQ DOS 331 $89 Proprinter XL 24e........... 2... $810 
ee peo ay Me Ee ee MULTISYNCGS.... $249 $455 Proprinter (UXL 5. $645 
Model BO 44 Mb ini ee PACKARD BELL Amber/Green ee . $85 DisplayWrite Vo $285 NEC 
Model 7060 Mb Disk COLORIEGA MONITORS | IBM DOS 3.3/4.01......... So. $90/110 P2900 170/55 24 Wire ........... $339 
Portable 70-120 MD DIK «= $Call | AMDEK C600/C722............ Bandaag Veh O52 Sean tt ae ee Bo a 
Model 70.A21—-120 Mb Disk... BM PS/2 8512.00.00... ABB | Lotus 12-8201 Sw/SIe" ... $200209 | POX 406/440 ops -------.-.... $10 
Model 80—70 Mb Disk............ $4 SAMSUNG RGB.......... oe $45 | LOUS SYMIDNONY ge see Color Option... $118 
Model 80—115 Mb Disk... ZENITH 1390... $405 Meter ae 286/386 ..... ee Okidata 
beck ‘ eet Bac Ae VGAICAD MONITORS MicroSoft Word/Work.......... $220/110 ee a 
oae Med vee : eer OMPA tor £290 wine piatage 2. io $259 50 $980 
Sac COMPAL VGA Clk $500 Norton Advanced Utilities 4.5 ........ $85 Soha 
See send 20040 K-Monitor ... $2200 | IBM PS/2 8513... ges | Paadxg0 $418 Wet Sh 
386 Deskpro 20E 40 Mb/110 Mb § 0/28 IBM PS/2 8514... | siiso | PRStisthub....-.- To fee 
3868 Deskpro Mod 1 $2500 MITSUBISHI 6905... $2310 Quicken... $34 | Panasonic . 
cue SHE NEC MultiSync XE... $2050 | Smartcomilil 00 RX 11001 192/98 ops... S179 
é ee Be Se EAL ER A arg EE AEs iy ogee ROR eB ENE  TO  d Be ENE RI SBI eR eI 
ae ee ee -- $6950/8000 NEC MultiSync 2A/3D.......... $519/679 Word Perteat 5 6. 2 $225 KX 1124 192/48 cps... $329 
Portable lll Model 20............. $3400 | PACKARD BELL ........... oe $310 LASER PRINTERS OEE ae $379 
Portable Ill Model 40 ............. $4050 | ZENITH 1490............. (2 S09 | Alife $340 i ! - Seige $429 
ee oe Mon) a oe 95400 | NOVELL NETWORK HP ee coves sees.» $560/$685 : 028 20S $540 
Paptoes SLT 7 286 20/40 oe <5,88800 | HYUNDAI Diskless Workstation...... $631 | tp SoanJetPlus. $1075 ea So 
aptop SLT 286 _ $3725/4225 HP Scanvet Pls. $1075 Expresswriter 301/311 ....... $333/410 
00% COR Vii PAQ intern: als rn settee 3 Node LAN kit $ 0 NEC LC890 $3197 
- Ww. ovell Driver....... 85 UVAAEN COMM./EMULAT 
TOSHIBA LAPTOPS - Entry-level 286 Starter Kit, 4 Users. . . $575 CANASONE ANS $1375 aha on On FOR : ron 
T1000 $775 NOVELLELSI| $1075 TOSHIBA PageLaser 12-B ......... $2499 IBM PS/2 50-80 5250 Emulation. .... $675 
TIDOORB/HB $ 1585/2399 1 NOVELL 286 Software V.2.15..... Ce $9100 - PLOTTERS/SCANNERS, ETC. — IBM PC XT/AT 5250 Emulation oe $675 
T1000 $3250 | NOVELL SFT Level ll CalComp $All | AST PC XT/AT 5250 Emulation .... .. $575 
T3100/00e. $9800 NOG $3000 HP Plotter 7440A/7475A ...... $965/1399 IBM PC XT/AT 3270 Emulation ..... . $450 
13200 = eee _... $3500 ARCNERPS110. oo $495 HP Plotter 7550 ................. $2920 IBM PC XT/AT 3278/9 Emulation .... $490 
75200 40 Mb/100 Mb........ $6000/6900 ARCNET PC120. $185 Sumasketch 12x12/12K18..... $375/630 IRMA Board.............. — $Call 
ZENITH LAPTOPS ARCNET PC260. | 9035 : _ PRINTERS Pe econ 2 e 
Supersport Mod2 ................ $1525 ‘NE 1000 Ethernet Card............. $325 Diconix HAYES 42008 | WSCIl — 43/98 
- Supersport Mod20 ee $2265 NP 600 Ethernet Card.............. $680 150P. $325 HAVES 1900 E Moe $243/282 
Supersport 286 Mod20/40-. $3150/3515 | ARCNETPassiveHub...............$90 | Epson | veeuDE S277 
Turbosport 386 Mod 40 w/o Modem $5050 | ARCNET Active Hub aso FX 850 260/84 cps .............. $345 | aves SOE el ae ae 
PACKARD-BELL Ethernet Terminators FX 1050 260/84 cps .......... ... 9010 EVEREX 1200 NSW te 8 Uy 
386 System. 9600 | Novell ri EX 800 SO0/60 cps $459 | EVEREX 2400 InvEX’.... § “gangs 
eg System... $1200 LQ 500 60/180 cps.............. $325 Se : 
goaa System... $795 a Seeks Se = MULTIFUNCTION CARDS 
— CDS... : 

DISK DRIVES BMS6 _. $1050 LO950 264/88 cps............... a | ee he 
SEAGATE 20 Mb Kit............... $259 IBM 3197 Mono $1650 | 02550 400/133 99 ack W/384K .... 2.6... 2... $Call 
SEAGATE SOMDK  - $905. oe CPS .--..- eee $929 AST Advantage/2 for PS/2.......... $Call 
SEAGATE 40 Mb KitXT ec Wyse 5 Amba - ie — ..... 91750 Bre 500 88 OS... . $195 | COMPAQ 1Mb Memory 386/20 & 20E. $595 
SEAGATE 40 Mb ST 251-1.......... $439 mber or Green ... ae at . 0 533/80 eps 2 . $1399 COMPAQ 4Mb Memory 386/20 & 20E $2200 | 
SEAGATE 80 Mo cr $639 co : aa oe IMD Mamie 386S/Portable $595 

ODPV. 2. e. : 7 ae eee )«6©COMPAQiMDSLI.......s $625 
PROCOM Ext 5.25” for PS/2........ $290 | We Will Beat Any Price’’. . . Dick 
COMPAQ 1.444/3HT: $195 VIDEO BOARDS 
Card Drives : COMPAQ AG 1024 Board.......... $1049 
MINISCRIBE 20 Mb.............. $379 COMPAQ AG Memory Board ........ $425 
PLUS 20 Mb/40 Mb Hard Card. $535/647 Sees GCOMPAQVOU.. = $145 
PROCOM 30 Mb/40 Mb....... $429/519 In Illinois Call. COMPAQ VGA... $419 
PROCOM 45 Mb for PS/2......... $795 | GENOA Super Hi Res 800X600 ...... $175 
MAYNARD 20 Mb ................ $Call oreat Super VGA......... $310 
FAX | ADISE Auto Switch-480......... $19 
GANONFAX8 | CIRCLE 295 ON READER SERVICE CARD PARADISE VGA Plus/VGA 16... . $295/301 
PARONEAN OG cay SALES AND QUOTES (Outside Illinois): 1-800-634-8215 RP MonoGraphios ......... 2.20 $69 
CANON FAK 25 «2.52 -os essen $1725 SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 AVGA ee 
SUG ee ee | QUOTE-A-FAX: 1-312-325-4969 CHIPS 
Noe sone leneiel's 4 5 . - : s eo | oe 
SHARP E0500 $i400 |? All manufacturer’s warranties are —e Prices subject to availability and nel : tf 
2 5; ; |! G0871/2/8 $220/149/109 
TOSHIBA S010 2 $1275 | good through RP Systems: change without notice. 80287-6/8/10/A...... $167/220/259/355 
TOSHIBA [30100 -.......... $1049. ~—e Corporate accounts call Brian . 80387-16/20/25/SX. .. $369/469/550/370 
TOSHIBA 133002. ... $1199 | ; : e Prices reflect 3% cash discount. SS 
TOSHIBA T3700. $1500 e 13.5% APR Lease available. © Allgw 10 davedor nerconal ACCESSORIES 
BFAXROLLS: $40 | © Over 4000 products available areal oes P AB Switchbox ....... $40 | 
Seyeess COPIERS | with $6,000,000.00 inventory in iW reruns eee ee 00 A 

2 stock. e Wire transfer acc ; eyboard........... | 
ANON DOBLE : iit Ae AnD es accepted Printer Cable 6/10/20’ ....... $20/25/60 | 
CANON PC? © 2 MM Ao/40U Processes your order © Minimum $5.00 shipping/ 6 Outlet Surge Protector ............ $25 | 
Toles : within minutes of receipt. handling charge. MICE |. 

SaWelel ise TAPE ] e 24 hour burn in on all CPUs. e Restocking charge on returns. | LOGITECH C7 HiRes........... a 
Yeo Monet gees Cs oeh otters piscee By educational 205 velcam Oe ee sp $697 
MAYNARD 60 Mb XT/AT IntiExt . $675/881 shipped same day. eee e. _ LOGITECH C7 Serial........ — 
MAYNARD 60 Mb for PS/2 ......... sagg | © Credit cards charged upon ship-  ° Corporate terms available. Motat Mace wtipant sa | 
MOUNTAIN 60 Mb ............... $1199 ment only. e Prepay and deduct 1%. a ee 


IBM Mouse... 2 oS $85 


EXCED Into The Future 


Speed (Mhz) 


_| Standard Memory Config. 

_| On Board Memory Expansion 
_| Shadow RAM BIOS 

_| Coprocessor Support 

_| Expanion Slots 

_| Dual Hard Floppy Controller 
_| Device Bays(E-external,|-Int.) 
_| Serial Ports 

_| Parallel Ports 

_| Game Ports 

_| Bus Mouse Port 

_| Power Supply Size 

_| Key Tronics USA Keyboard 

_] EZ-DOS 4.0 wiGEM, TopDOS 
_| Battery Backup Clock 

_| Norton SI Rating 4.0Version 
_| Landmark Speed 


a ra ETWOR KING 


- Runs Network OS,IBMMS. $120 
__{NT2020 CBIS NETWORK OS Software 

: IBM/NOVELL Comaptible $108 
__|NT2030 EtherNet Board 10MB/Sec. 

: NE1000,Novell Compatible $219 
__{NT2005 Network Terminator Pair $19 
__|NT2006 Network Cable 25foot $ 32 


CALL FOR XT/AT WORKSTATION PRICES 


/ T EXCEL Barebones) 


| $S2001 EXCEL PC/XT $159 
| $S2002 EXCEL 88-10 $172 
| $S2003 EXCEL 88-12 $189 
$$2005 EXCEL 286-12 $379 
$559 

| $S2007 EXCEL 286-20 $599 
|$S2008 EXCEL 386-20 $995 


(ORDER LINE 800-87 


EXCEL Computer Undergo a 48-Hour Burn-in. 

30 DAY SATISFACTION GUARANTEED, 

After 11 days of receipt a 15% restocking fee. 

All Products Carry One Year Manufacturer Warranty. 
Prices subject to change without notice. 


ePerformanc 
eService 
ePrice 


BASE |MONO| CGA | EGA | VGA |XvG 
MODEL/DESCRIPTION 720X350| 640X200 | 640X350 | 640X480} 800X6 
$539 | 


| 1/(1) 360K Floppy Drive 


2 / (2) 360K Floppy Drives 
20 / 22MB,60mils,sMFM,KC-20 
30 / 33MB,60mils,RLL,KC-30 


| 1/(1) 360K Floppy Drive 


2 / (2) 360K Floppy Drives 
20 / 22MB,60mils,sMFM,KC-20 


10 Mhz | 39 /33MB,60mils,RLL,KC-30 
"@-42. | 1/1) 360K Floppy Drive 


2 / (2) 360K Floppy Drives 
20 / 22MB,60mils,MFM,KC-20 
30 / 33MB,60mils,RLL,KC-30 
1 /(1) 1.2MB Floppy Drive 
20 / 22MB,60mils,MFM,2-1,KC-20 
20 / 22MB,38mils,MFM,2-1,ST125 


12.5Mhz | 39 / 33MB,38mils,MFM,2-1,ST138 


40 / 42MB,60mils, MFM,2-1,MS3650 
40 / 42MB,38mils,RLL, 1-1,MS8045 
40 / 42MB,26mils, IDE, 1-1,MS8051 

65 / 65MB,40mils,RLL, 1-1,MS3650 
85 / 85MB,28mils,SCSI,1-1,ST296N | 
120 / 120MB,28mils,RLL, 1-1,ST4096 | 


©] 1/(1) 1.2MB Floppy Drive 
~| 20 / 22MB,60mils, MFM,2-1,KC-20 


20 / 22MB,38mils,MFM,2-1,ST125 

30 / 33MB,38mils,MFM,2-1,ST138 

40 / 42MB,60mils,MFM,2-1,MS365 
40 / 42MB,38mils,RLL, 1-1,MS8045 
40 / 42MB,26mils, IDE, 1-1,MS8051 

65 / 65MB,40mils,RLL, l-1,MS3650 
85 / 85MB,28mils,SCSI, 1-1,ST296N 
120 / 120MB,28mils,RLL, 1-1,ST4096 : 


4 1/(1) 1.2MB Floppy Drive 
20 / 22MB,38mils, MFM,2-1,ST125 


30 / 33MB,38mils,MFM,2-1,ST138 

40 / 42MB,26mils, IDE, 1-1,MS8051 

65 / 65MB,40mils,RLL, 1-1,MS3650 

85 / 85MB,28mils,SCSI,1-1,ST296N 
120 / 120MB,28mils,RLL, 1-1,ST409 
1 /(1) 1.2MB Floppy Drive 


1 20 / 22MB,38mils, MFM,2-1,ST125 


30 / 33MB,38mils,MFM,2-1,ST138 

40 / 42MB,38mils,RLL, 1-1,MS8045 
65 / 65MB,40mils,RLL, 1-1,MS3650 
85 / 85MB,28mils,SCSI, 1-1,ST296N 
120 / 120MB,28mils,RLL, 1-1,ST409 


| DR2001 5.25" 360K Floppy Drive Black $ 66 
_ | DR2003 5.25" 1.2MB Floppy Drive Tan $ 89 
_ | DR2005 3.5" 720K Floppy Drive $ 79 
_/DR2006 3.5" 1.4MB Floppy Drive $ 99 


DR2023 3.5" Kyocera 20MB Harddisk $215 


| DR2020 Kyocera 20MB PC/XT Kit $259 


Convenient Hours: M-F 8am 


~ | DR2030 Kyocera 30MB PC/XT Kit 


$290 


_ | DR2042 Miniscribe 3650 40MB 60ms $319 


| DR2080 SEGATE 4096 80MB 28ms 


'( Keyboards I/O 


$579 


| AT2010 Key Tronic 101 Prof. Keyboard$ 59 


_/102003 Znix Serial Mouse 250dpi 
{102006 Znix Serial S-Mouse 340qdpi 


$ 39 
$ 59 


102011 Super Joystick Arcade Style $ 20 


C02001 1200 Baud Modem Internal 
_ €©02012 2400 Baud Modem Internal 
-1C€02020 2400 Baud Pocket Modem 


$ 60 
$ 99 
$169 


NETWORK !¢ 


Division Of WAA Inc. 5020 N.W. 39th Street, Lincoln NE 6852 


m 


SERVICE 800-666-3440 


FREE Credit Card Ordering (NO SURCHARGES). 
Shipping - Add $3 per box, $15 per system. 
COD Orders - Add $ 3 per box. 


Purchase Orders Welcome 
Dealers Welcome 


Credit Dept. 


HEADSTART’ 


MLR TTA IA LEY (formerly Vendex) 


A Division of North American Philips Corseratan 


From the largest full service reseller of Headstart computers in 
New England. Selling, supporting, and servicing Headstart 
computers since 1987. 


HEADSTART III 


$2000 OF FREE SOFTWARE 

DOS 3.3, GW Basic, 

Headstart Advanced Environment, 

Pop-Up programs, Floppy driver, 

Framework Il, 

Perspective 3-D Graphics 

AT! & Computer Ease Tutorial 
Software, 

Xtree-Hard Disk Manager 

Splash VGA Paint, Publish-it! 

Chessmaster 2000 

Twist & Shout, Bookmark Plus 


80286-12/8 Mhz 

5.25” drive 360K/1.2 MB 

3.5” drive 720K/1.44 MB 

1MB Ram, expandable to 3 MB 

32 MB hard disk, 28 ms/1.1 | 
interleave 

16 bit VGA autoswitch 

parallel, serial (2) 

gameport, mouseport 

145 watts, 110/220 switchable 

3 button optomechanical mouse 

101 enhanced keyboard 

3 full length 8/16 bit exp. slots 


TECH SUPPORT: 1-800-PC COACH 18 MONTH ON SITE WARRANTY 


Y=— GENERAL COMPUTER STORES 
5 


680 Worcester Road, Framingham, MA 01701 


5 year member: Better Business Bureau, National Office Products 
Association, Association of Computer Retailers 


HEADSTART 
Headstart II (XT) 
Headstart 111(286) 
Headstart PRO(386) 
VGA Color 
VGA White 


30 DAY MONEY BACK 
GUARANTY 
on Headstart Computers 

If not completely satisfied within 30 

days of delivery return for refund of 

computer purchase. All items must 

be returned in same condition as 

when received. Does not include 

HYUNDAI return freight, shipping or handling. 
(18 Month Warranty) 

Super 16X, 10Mhz XT, 640K, 

CGA/Mono, P/S, DOS 3.3, Basic, 

MS-Works 


1-3.5” drive (3 maximum) $689 


Super 16TE, 10Mhz XT, 640K, CGA/ 
mono, P/S, DOS 3.3, Basic, Electric 
Desk SW. 

1 floppy—$650 2 floppy—$725 


Super 286c, 10Mhz AT, 640K, 1.2 MB 
drive, P/S, DOS 3.3, Basic 

EGA graphics board 

Multi-video board 

12 inch Amber 

14 inch Flat Amber 

14 inch CGA (640 x 200) 

14 inch EGA (640 x 350) 


EVEREX 
NEW Excel Stream 60w/QIC-02 1/2 
card controller, Ext. 60 MB cartridge 
tape BU. Image BU 5MB/Min... . $899 


MICROSOLUTIONS 
Megamate (PC, XT, AT)-Ext 3.5” 
autosensor 1.44/720K drive w/1/2 size 
controller. 1 yr wty 


MAIL ORDER DIVISION 


Hours (Eastern Standard Time) 
M-Th 11-7, Fri & Sat. 11-6 
ORDERS ONLY: 1-800-876-7628 
In Mass., orders: (508) 879-7625 


Customer Service: (508) 879-8774 
MC, VISA, CHECKS, MONEY 
ORDERS. MA add 5% sales tax. 
Shipping charges additional. 
Prices/availability subject 

to change 


CIRCLE 737 ON READER SERVICE CARD 


This is what 
a year's worth of 


PC Magazine looks like 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 


the last 12 months. 


able for your instant 
retrieval. 


Altogether, each disc covers more than 
43,000 articles that have appeared in 


Fast, Easy To Master! 
Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you're interested in. BlueFish _ 
rapidly locates all the articles 
that mention that topic MA 
and makes them avail- 


hardware and software. Once you begin 
using it, you Il wonder how you ever got 
by without it. 


Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
A warranty. 

A An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more information call 
(212) 503-4400 today. 


leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


CIRCLE 158 ON READER SERVICE CARD 


COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 


THE ULTIMATE DESKTOP REFERENCE 


Computer Library is a trademark of Ziff Communications Co. BlueFish is a registered trademark of Lotus Development Corp. 


PL 


Turbosport 386, 40 Meg w/modem. . PRICING 


AST SPECIALS 
oe CALL CDW™ MDL 340C...... IN STOCK 
MDL 140....... FOR ALL MOL 390C...... & READY 
MDL 170......... AST MDL 3150C...... TO SHIP 
MDL 300C..... PRICING 
WORKSTATIONS 

ASTIOSX (toe OR ee ee ee ae Ss ALL 
AST Bees) Model 5/ Model 45,....... WORKSTATIONS 
et hee ieee IN STOCK 
SAMSUNG PC TERMINAL/286 ............... $1054.60 
EARTHSTATION V40 or 286, Arcnet or Ethernet ........ CALL 

PACKARD BELL 
PB1000, 12 MHz ...... $1219.70 PB900, 12 MHz ....... $1198.86 
PB1000, 40 Meg ....... 1614.61 PB900, 16 MHz........ 1368.70 
TEM ps2 

MDL 30, 20 Meg . SESS TT MDL 50Z, 60 Meg ..$2719.70 
MDL 70, 60 Meg ...3747.20 
MDL 60, 70 Meg .. .3644.52 MDL 70, 121 Meg . .5259.84 
MDL 30286, 1 dr... .1412.10 MDL 80, 40 Meg .. .4374.40 
MDL 30286, 20 Meg 1929.50 MDL 80, 70 Meg enone 


MDL 50Z, 30 Meg . .2876.75 MDL 80, 315 Meg . 
compaa™ 


aca $1699.55 386-20E, 40 Meg .$4565.12 
geet seu ts a cals NEW 386-20E, 100 Meg .5564.22 
386, 20 MHz, 130. .5718.33 Port. Il, Mdl 2..... 1858.10 
386, 25 MHz, 60 . .5683.90 Port. Il, Mdl 4..... 2697.42 
3868, Mdl 1...... 2324.49 Port. Ill, Mdl 20 .. .3495.85 
eee 2783.12 Port. Ill, Md! 40 . . .3999.35 
Port. 386 Mdl 40 . .5426.24 


386,25 MHz, Md! 110 .6995.95 Port. 386 Md! 100 .6689.74 
386,25 MHz, Md! 300 +. 8895.99 
LASER TURBO 
MT UNVO Shae aves $699.19 XT w/40 Meg... .$1095.74 
XT w/20 Meg ..... 998.29 XT w/70 Meg..... 1395.36 
TOSHIBA 
WADOG acs eae ves $799.95 T3200........... $3497.20 
T1200, 2 Drive..... 157555 T5100............ 4685.88 
T1200, 20 Meg ....2362.22 T5200, 40 Meg ....6219.60 
T3006 cass 2742.32 T5200, 100 Meg... .7795.17 
WYSE 
MDE 2108 eaves dies $895.50 MDL 2214........ $1921.30 
MDL 212: cis ise oed 1271.20 MDL 3216 ........ 2060.37 
FLOPPIES, DRIVES & TAPES 

CONNER 40 Meg/, 110 Meg............ $572.34/ 
GENOA 60 Meg int. tape/ ext. tape,....... 689.60 / 
GENOA 150 Meg int. tape .................005 1078.85 
IOMEGA 20+20 External 8” .................. 1658.92 
TOMEGA BID sccptaiesies ntawieewk at secs 6 gare 992.80 
IOMEGA B220X, External 514”................ 1619.40 

ere 399.10/ 
MOUNTAIN 4440 int./ ext............... 385.80 / 
MOUNTAIN 150M Filesafe...............00008 1398.39 
PLUS Passport 20/r40................. 479.10/ 
PLUS 20 & 40 System Kit........ Pai euemartchs 489.75 
PLUS PS2sMC System Kitiaincd<.ccauainete eck 585.58 
PRIAM 40 Meg/ 60 Meg............... 669.55 / 
SYSGEN 5% Ext. ls 2 ee ee ee 225.25 
WELTEC 5% External Floppy ...............008 207.77 

MINISCRIBE 
MIN-8425 ........ $239.40 MIN-3085......... $729.40 
MIN-8438 ......... 299.85 MIN-6085 ......... 599.52 
MIN-3053 ......... 469.52 MIN-9380 ........ 1859.58 
SEAGATE 


SEAGATE ST-251-0 .$344.56 


SEAGATE 30 Meg .. .287.32'SEAGATE ST-251-1...378.23 
SEAGATE 4096 80 ..599.95 

STORAGE DIMENSION 
ALIGSE 4. $1950.52 AT-650E ......... $5850.60 
AESS5F 2420.26 
PLUS DEVELOPMENT 20 Meg.......--.- s+... $539.28 
WESTERN DIGITAL 30 Meg ..............0 399.37 


WHY WAIT? 


Credit Card charges are not sutmitted until ume of shipment. Shipping and han- 
dling additional. On all hard drive orders and orders under $200.00 please acd $5.00 
handling fee. Non-defective returns subject to restocking fee. All prices reflect 3% 
discount for cash. Allow 10 business days for shipping when paying by personal 
check. Software, chips and other electronic components are not returnable. All pricing 
subject to change. TM - Registered trademarks of IBM and COMPAQ. 


@) Sales — 
() Services/Support 
@) Product 
Gon) On Time Delivery 


Neale ee 
systems 


Supersport 88, 2 drive ............. CALL 
Supersport 88, 20 Meg............ cDw™ 
Supersport 286, 20 Meg............ FOR 
Supersport 286, 40 Meg.......... LOWEST 
Turbosport 386, 40 Meg........... ZENITH 


CDW 


Knowledge 


720 Floppies 
S-800 


CDW Sells 


AND SERVICES You BETTER 


EPSON SOFTWARE & STARTER KITS 
DOO see! LL eee ees ALL EPSON — | Entry-level 286 Starter Kit, 4 Users............ $429. 
E800. ......- CD Wee ee eae LS Entry-level 286 Starter Kit, 8 Users............. 899.89 
-...+++. POR BEST 1Q1050......... NOVELL 286 Software V. 2.15................ 1939.65 


FX850 
vl ree PRICE EV 


eee NOVELL SFT Netware V2.15 ................ 2986.60 
li atas as alee NOUEEENEIPROG 1120.50 
PooGt oe A $344.65 P5300........... INTERFACE CARDS 
P5200 ....- aaa aia 1PaeK. Mee aken 1039.24 on ee soc cere wie 
argh” eee Sa cee ARCNET PC120 LANBoard...............+-.,169.27 
TBM ARCNET pc220 LANBoard Vane aac 19950 
Pro Printer Ill ....$499.95 Quickwriter Ill . . . .1295.62 Le SCRA) ae Raa eee 
ARCNET SMC 16-Bit Workstation Bd............ 359.25 
Boerne ten | ME 88182 | ETHERNET Interface Connector (NE1000)... 1. 298.90 
ETHERNET Plus Board (for 286) (NP600)........ 635.35 
M-1724L ......... $579.64 M-1709.......... 47 | G-NET Interface Card w/cable................. 289.52 
beeen eee ees 340. Piva nsitneseOeeleens MNOVEL NEQQ00 ad nisi 2cok ces ene ost OAS 
OKIDATA THOMAS CONRAD 6042.................000.5 129.22 
ML 182 Turbo...IN STOCK ML 321......... $479.28 THOMAS CONRAD 6045........cccecceceecees 299,88 
I ae $199.95 ML 390.......... 475.96 : 249.10 
ML 1821BM 23250 ML 391 639.48 WESTERN DIGITAL Ethernet Cards.............. kf 
LASERLINE 6.....1292.69 MiL393....0000. : ACCESSORIES 
ML 393 Color Rites 1067.60 ARGNET: Passives HUD ic eserciccuc sacha cectrnccaas $74.00 
PANASONIC ARCNET Active HUD ¢. s<scdo-4 cocecu dacncewns 395.10 
Woah ot ee $351.76 1592............ $412.44 | ARCNET SMC Turbo Kit.............-.0eeeeeee 49.95 
9595. ocean cok 453.45 131 A ee 31 ARCNET SMC Active Link .......000c00seeees 264.70 
NAOe costae: 49895  1524...4......... THOMAS CONRAD 16 Port Hub..............-- 814.25 
Gl ae 244.12 GALL FOR ACCESSORIES. THOMAS CONRAD 8 Port Hub................- 378.65 
@ CITIZEN Ethernet Terminators.........secseccecceeceees 39.50 
20D 52 Sten cates $190.55 180D ............ $174.11 Novell trained and authorized sales and support. 
MSP45 ........... 386. See WORKSTATIONS under Computers 
MSP50)3.ss3 oe: 304. a Premiere 35 ....... 515.17 
Allegroc24.s Sasa sce tccero sa et Celera $342.50 RIEREM DOOR Re ee ae $97.90 
VERE XE 2IOUB es 2s Pi, cae cee ae 184.15 
BROTHER -HIi-S6 : os 0.-.0. da05 vas can eeee EVEREX 2400 Ext/ 2400 PS/2........... 199.80 /: 
H-P Laser Jet Model 2/ tID........... 1698. any oe PACKARD BELL 24u0 Int/ 2400 Ext....... 169.95/ 
NEC LC89 HAYES 
pane Pet aSeea args tos nee clatiacaia ede HAYES 1200 ......$27860 2400B...........$378.45 
PACIFIC DATA 25 in 1 cartridge \eysla acetate 296.86 O0R 269.20 2400PS2 .......... 38715 
2A00 ee ae 416.08 Personal Modem..... CALL 
INTEL Inboard 386/PC ................eeeee $569.53 th otics 
INTEL Visual Edge .............0..0 0. eee ee 39 
INTEL Connect Co-processor............-.0.5. 43 Courier 1200...... $174.80 
INTEL 8087-2/ 8087-3................ $149.90/ Courier 2400....... 279.60 2400B............ 199.70 
INTEL 80287-6/ ee ee Ae 1543301 236.5 1008 e.: 108.45 
a p3, af 
rap onaertog TT Rage) < ivs==e MEGAHERTZ CORPORATION 
MEL oe Ie! ge 2400 for ZENITH ....-$167.10 1200 for COMPAQ SLT. .$25980 
AREY ROGBY G8 at oles caret as ene 575.20 2400 for NEC........ 225.88 2400 for TOSHIBA ....183.74 
INDE OQORG Ree ee ed 395.50 
AMERICAN 
SS i eT ie oa $373.40 AME-1200VX..... $929.45 AME-520EX ......$449.48 
WYSE 857 rresen tests ge ge oad AME-330XT........ 279.72 AME-800RT........ 699.19 
WIS EGO ater ere eee tet eae eh ie 39482  AME-4S0AT........ 395.82 
DATASHIELD 
500 Watt ........ $555.05 SS700+ ......... 90 
800 Watt ......... 628.56 1200 Watt ........ 962.75 
SU oc eeiegoemececet 59.55 6 Outlet Surge ...... 27.85 
DURANT TECHNOLOGIES 
BPS-300 ......... $330.10 BPS-550......... $499.85 
BPS-500)G 3 465.11 BPS-1200 ......... 710.65 
TRIPPLITE 
4 outlet ......... $ 44.25 
BE 1200.2 649.55 LC-1200........... 158.85 
BC 2000) go cscs 1179.80 LC-1800........... 196.80 
A-B Switching Box (par. or serial).............. $39.95 
INTELLIGOMM Long Wink: 5. .o0s-csccs ccnaeaees 129.70 
erate beta ea CE ee ie: hts 
ASTEMPIECE FIUS ... 2... ce ee eee 
HP SCANJET +_...SAVE | KEYTRONICS 5151 IBM or AT&T ............... 149.95 
COMPLETE Fax 9600.$399.50 SHARP FO-220 ....$654.48 5TH GEN Logical Connection 256K/ 447.72} 
QUADRAM JT-Fax 9600 Int.527.65 SHARP FO-300..... 1199.10 


Electronic 4-Way Switchbox.............cceeees 94.85 


QUADRAM JT-Fax Portable 329.25 SHARP FO-330 . 


. 1085.70 


In Illinois FAX 


™ (312) 498-1426 (312) 291-1737 


Creo card charges, 
are Not submited 
=a he ot 


& x 
Cue OF ma \)> 
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py SPs sats tees 45 
cen a Meg/40 Meg meaewionae 


$-800, 386 20 MHz, 8 Slots, 1 Meg, 1.2 & 


S-800, 40 Meg/80 Meg .2990.01/3280.00 
S-800, 40 Meg (28 ms)........ 3050.50 


el ok 


$-330 4.7710 MHz, 640K, 6 Slots, Built- 


i SAMSUNG 


Bee Acre aa eer $2570.69 
Facsimile Products 
SHARP FO-220.................... $854.48 
SHARP FO-300 .................... 1199.10 
SHARP FO-330.................... 1085.70 
Complete Fax 9600 ................. 399.50 
QUADRAM JFFAX 9600 Int............ 527.65 
QUADRAM JT-FAX Portable ........... 329.25 
WORDPERFECT 5.0 514/ 31.......... .90/ 
ASHTONTATE dBase Ill+ / dBase IV...... 424.00) 
ASHTONTATE Multimate Advantage Il............ 288.12 
LOTUS 1-2-3 5V4/ 32... ccc cece ee ees 299.95 / 
ANSA: Paradox: 3.0) «2.0.64 a5.5c0:c-sccroece wresorcveereras 439.17 
BORLAND Quattro/ Side Kick +........ 149.52/ 
MICROSOFT EXCELL/ ... 202.50 / 
MERIDIAN Carbon Copy .............cceeeeeee 119.37 
SYMANTEC: Q&A) 5%. «croc cs cites eos s caiereeers 217.40 
XEROX Ventura Software Version 2.0............ 479.00 
CDW™ color/. mono cards wi/p........... $99.00, 
HERCULES color/ mono cards wi/p....... 146.14/ 
AT&l Monochrome Monitor ..............ceeeeeees 189.40 
AMDEK 410A/ 1280...............cceeeees 149,99 / 
COMPAQ Mono/ VGA Mono............000- 177.00 / 
IBM: PS2:8503 3 4.2082. coe ew cas cee cui crages sisverete 209.95 
GOLDSTAR AMDGR v5.0 665 cc ccc crecreire coins secs ens 84.10 
NEC Monograph: sees: iscsis drei crores a ac are slecisislere 1297.25 
PGS MAX 12E/ MAX 15............0e0008- 139.40 / 
PACKARD BELL Green or Amber.............cceeeee 89.95 
IBM PS2 8512/' 8513................. $449.40/ 
TAXAN E720) cies races cancels crete «buchen arete 269.30 
MAGNAVOX 8762.......... ccc cece cece eens 259.05 


VGA & EGA MONITORS 


COMPAQ VGA monitor ......... regan aeese $548, 
MAGNAVOX 943EGA/ SCM062.......... 365.40/ 
MITSUBISHI 1409/ 1410 ............05. 282.44/ 
MITSUBISHI 1381 Liamond Scan .............. $19.20 
NEC: Multisune Il PLUS <2 oe ese ea not cee tak ae 888.10 
NEC Multisync 2A/ syne 3D........ 499.85 / 
PACKARD: BELL°8541 VGAW eon cae ee ee ee 319.20 
PACKARD BELL 8524 Enhanced VGA........... 389.95 
PACKARD BELL 8526 Multisync................ 477.40 
PGs Uitrasyne-14 fae. coc cb sete 519.66 / 
SONY Multiscan 1302/ 1303............. 619.95/ 


VGA DISPLAY CARDS 


All VGA, Wonder 256: .2..c8)ae va once $289.98 
WUUNGR VIP oi, ov ed oe ves eee eee 289.24 
GENOA 5200) Ge ia oc. Seiesens ee oud / 
RENAISSANCE RVGA Il/ RVGA I......... 289.89 / 
PARADISE VGA! VGA +16.........e008 262.68 / 
VIDEO 7 Fast Write/ VRAM VGA......... 372.15] 
EGA DISPLAY CARDS 
GENOA Super EGA Hi-Res 800 x 600.......... $234.40 
NEG MVA 1024 25. oso Gace cules cou aeee 960.50 
PARADISE Auto Switch EGA 480............... 188.88 
CAD MONITORS & CARDS 

MITSUBISHI 6905, 19:inch.....s<cce0 es censs 
MITSUBISHI SS05LB0K 2. -. 5.05 ose ce eee 1835.62 
MITSUBISHI S00580K on 2 ota escc eee. 1798.80 
SIGMA LaservieW.........cceeeccceeccccceee 1687.18 
VERMONT GoD iat. co: cc. eauacumeeac can 2977.75 
MEGHEUS: 1104 so. i 5.. ce icoiee mcteemeiein cecilia oe 1039.00 
LOGITEGH C9) SeftalPS2 vic.0 osccc0 we cs00 eels onre $89.95 
LOGITECH BUS-3. 0. cure wesoteant cares or ne 94.99 
MICROSOFT Mouse (Bus Version) .............. 109.34 
MICROSOFT MOUSE w/windows ............... 138.37 
MOUSE SYSTEMS (Serial Version)............... 99.55 
MOUSE SYSTEMS (Bus Version) ............... 108.77 


CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Open terms available to approved credit 


CHARTER MEMBER 


MMG 


MICROCOMPUTER 
MARKETING COUNCIL 
ot de Orect Marketing Assooston, inc. 


MEMBER S 


COMPUTER DIRECT 1-800-BUY-WISE 
WE WON'T BE UNDERSOLD! [Exp1es 307) ete or nasenso 


| Now, A Complete XT® Compatible 


Computer For Under $500!! 
| 640K 1OMHZ TURBO XT COMPUTER 
| For Only LOOK AT ALL YOU GETIED =| 


+ Parallel, Serial, And Game Ports Standard 
+x CGA, RGB, MGA Card Included 


| sr High Tech XT® Small Footprint Case With 
5 Front Panel LCD Display, Switchable Turbo 
Mode, And Security Keylock 
List $699.95 ** Full 640K RAM, installed And Tested 


vv Clock/Calendar 


Mo *x 150 Watt Power Supply 
Undersold: ¥x 101 Key AT@Style Keyboard 
———_ ¢r 360K Floppy Drive And Controller 


vx 32K ROM 
Don’? Pass Up vr Completely Assembled, Tested, And Burne In! 
The Wise Buy, x: PLUS—Free Quality Word Processor ‘Ability 


Buy Wise Now _TRIPLE THE VALUE!!! 


And SAVE! 1. We want you to be the first to take advantage 
: : 1 of this opportunity. VIP Computer Inc. has made 

Computer Direct your source for the best deal 

in the country! 

2. If this computer fails due to workmanship or 

quality during the first year, we will replace it 

at no extra cost to you! 


3. NO RISK! 30 Day Free Trial!!! 
5%" Floppy Disks | 2400 Baue 
100% Certified ° Lifetime Guerantee | yee ern el RA ° & nen 


| 
“Won't Be- 
mz | 100% Hayes Compatible 
eqels : 
1 194 : 


Made in the USA! 
Double Sided : 


~] {Double Density 
We 

RIN «6 «Lets of 25 ee 

5 Ens -Undersold! Lieni? 250 ASS Yj S a" 

/° Dot Addressable Graphics === Made in the U = wi \. 


© High Speed, Square Dot Matrix 

Pe Ita ics, Elite, Condensed, Pica | 314" Pere Disks 

. ceniconics Fares Port | 100% Certified ¢ Lifetime Guarantee 
5° NLQ Selectable From Front Panel : 
3° Low Cost Adapters Available i) 60% clip rate makes, 
e Pressure Sensitive Controls a| this the best deal in 
1° 2 Year immediate Replacement} 


) Our Low Sale Price 


| 180 CPS Printer 
: Lifetime Warranty on Printhead 
: our Best Prin ter Buy 


~ Won'tBe — 
-Undersold! 


e 7 System Indicator Lights 

® Both Tone & Pulse Dialin = 

® Built-in Speaker with Velume Control 
| © For all Computers 


Double Sided 
eae Double Density 


Everyday Low Price 
| Lots of 250 - 69° i © 
1 Lots of 50 - 89° (> eG. 


your lowest delivered cost. We insure all shipments at no extra 
Ground. 2nd 


List $349 
Dey ox Overnight Delivery raiable. Minimum —,< . We Love Our Customers! 


[a cost to you! All packeges are normally UPS ; 

™ shipping charge per order is $3.75, IL Resi al a spel pty ship to all pons 2 ne oe: ova 

| Puerto Rico, Alaska, Hawali, Virgin Islands, Gua APO- : Monochrome monitors shipped 

D the Continental USA) PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. Computer Direct will MASTER CARD 22292 N. Pepper Road 


Ba match lid (within 30 ionally advertised delivered specially marked items, same exact : 
2 Meroe cere Ae ene ec liding tales tax) verification Sad : COD Ba rrington, IL 6001 @ 
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OVER 
$5,000,000.00 
INVENTORY 
IN STOCK 


att EPSON 


N 


Printers 


in Stock for 
\ immediate Shipment S 


AN 


e 324 cps (Elite 12 CPI) 
in draft mode 


e 405 cps (Elite 15 CPI) in ultra high- 


e 5 Letter quality fonts 


e Front panel controls with LCD display 


Options 


e Single and dual-bin cut-sheet feeders 


e Color enhancement 
e 32K buffer 


CDW Sells 


LX-810 


For less 


AND SERVICES You BETTER 


264 cps in draft Elite mode 
54 cps in Near Letter Quality 
8K buffer 


speed mode e 264 cps in draft mode 
4 pe as ae ee in Near e 88 cps in Near Letter Quality ee tee : 

etter Uuallty mode © 6K buffer qu 
e 8K buffer e SmartPark paper handling Automatic single-sheet loading 


e Horizontally prints graphics 
on 11” wide paper 


Front panel controls 

Options 

e Cut sheet feeder w/envelope 
feed capability 

© Serial interface 


Options 

e Tractor Feed 

e Cut-sheet feeder 
e 32K buffer 


e 180 cps in draft mode e Friction and tractor feed 

¢ 30 cps in Near Letter Automatic single-sheet loading : ——= 
Quality mode e Front panel controls 

e 8K buffer e IBM ProPrinter character set 

e 80 column 


Because Computer Discount 
Warehouse™ has a well-recognized 
commitment to customer satisfaction 
In a Survey of a random sampling of 
over 40,000 customers: 
nearly 95% responded that they 
would recommend us to a friend 
95% said that our product 
selection was better than average 
97% approved of the product 
knowledge of our salespeople 
James Martin. Publisher of PC 
World Magazine wrote to CDW™, 


“Thank you for your customer 
orientation and excellent service 


e 180 cps in draft mode 

e 60 cps (12 CPI) in Near Letter 
Quality mode 

e Friction and Tractor feed 

e Automatic single-sheet loading 
e Two resident Letter-quality fonts 


e “Shadow” and “Outline” print 
e Front panel controls 
Options 
e Cut-sheet feeder 
e LQ software for Microsoft Windows 


SSS 


300 cps (12 CPI) in draft mode 


@ 
record...1 do not know how you e 54 cps in Near Letter Quality mode 
do tba Ti toes cde Hee up.” eo. cps In draft mode Options e 8K butter : 
e 88 cps in Near Letter e Tractor Feed e 8 typestyles 
Quality mode e Cut-sheet feeder e Front panel controls 
e 6K buffer e 32K buffer e Push tractor feed 
e 


SmartPark paper handling Single sheet loadin 
Front panel controls 3S. lee : : 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Credit Card charges are not submitted until time of shipment. Shipping and han- 
dling additional. On all hard drive orders and orders under $200.00 please add $5.00 
handling fee. Non-defective returns subjeci io restocking fee. All prices reflect 3% 
discount for cash. Allow 10 business days for shipping when paying by personal 
check. Software. chips and other electronic components are not returnable. All pricing 
Subject to change TM - Registered trademarks of IBM and COMPAQ 


CDW 


), Open terms available to approved credit 


CHARTER MEMBER 


[JIWEEK 
MEMBER 
V7, 


MICROCOMPUTER 
MARKETING COUNCIL 
Orect Markeung Assoceton, inc. 


Meee S 


In Illinois 


(312) 498-1426 (312) 291 1737 
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ups 


Air 
Available 
PRINTERS & LASERS 

AIDS kas es Call 
Canon BUs130.3 ne 689 
CiiZen ss se ee Call 
Diconix:150 3. se. 205 
HP LaserJet 2.3. ee. 1758 
JDE 850 Series 02.0... Call 
NEC LC890.. ics. Call 
Panasonic1180............ 180 
1124 tees. Call 
(DAS) Resear eee 245 
JO92\N G06 rie ss 362418 
1524 ee eee 515 
Toshiba 321:SL. so: 469 
RY ic] Eos ae ee ne 635 
SO1-SK ese ve eases 929 
SOC Gee ee 1019 
ExpressWriter 301\311 . 315\379 

MONITORS 
Amdek 1280 & Card......... 639 
QIOA a ee ees 87 
Hitachi 20" SuperScan...... 2090 
Mitsubishi Diamnd Scan 1381 487 
Moniterm Viking .........0.. Call 
NEC Multisync 2A .......... 495 
Multsyne 3D 2003 occa. 649 
Mulisyne Plus. ..03.. 2... 875 
OWOS ccc eso euo ees Call 
Packard Bell... 3c... 5. Call 
Princeton UltaSync ........ 485 
SAMSUNG oie ws eee ees Call 
Sigma Designs LaserView ...... 
15° SE Apple 1198 
OUALIPG see 1499 
VOoMac tly Sa ees 1179 
19 Mact . 3s 1560 
Sony Multiscan 1302A ....... 650 
Mulfiscan1303 33.00... 475 
Zenith 1490 Flatscreen ...... 579 

SOFTWARE 
Adobe Type Library.......... Call 
BAWAVS 79 
AutoSketch@ 49 
BoeingGraph oes 189 
Brooklyn Bridges. Sissies. 68 
By-LiNg GOP vo wana 169 
Carbon Copy Plus........... 103 
ChessMaster 2100 ........... 2 
Clarion Pro Developer ....... Call 
Clippet sa eases 398 
CopyiliPG oes ns sees 23 
Copy Option Board .......... 109 
Corefast aes coasases 71 
Dac Easy 3.0. oo 58 
pdBasoWe as 432 
1 DesignCad vice. ace. 141 
Desklink ee. &8 
DesqViow 6 68 
Drafix: PRPs a Call 
Drafix Ulta ee eS 269 
Drafix 3D Mod & Options ..... Call 
Dollars& Sense .......... es 3) 
Easy Xtra ves cone 5A 
Excell PO ee issue 281 
FastBack Plus oo iees is oven 97 
Formioo cee eran ss 52 
Font Solution Pack .......... Call 
bEox Base PS 6 sta.s cass. 179 
Freelance Plus ..........0-- 293 
GEM Draw:Plus 42350035 159 


1-800-621-3999 


PFS: ist Pub 
Version 2.01 


Sammageuhies 
Mac 12x12 Digitizer 


“SOFTWARE (Cont) 


Generic Cad Level Ill w/Dot .. .Call 
GenericCadd Others ........ Call 
HAL Ae 95 
Harvard Graphics ........... 255 
King QuestIVi ee 35 
Lanlink Pls. oc. 72 
Liesure SuitLarryll........... 35 
Lotus 123 2.01 (free mfg 3.0) .. 280 
LousAgenda ........ 0.6.0, 248 
Managing Your Money ....... 113 
MathCad 2.5 oa 195 
MS Dos 3:3 oie es &3 
MS:Dos 4.01 sas 83 
MS Flight Simulator .......... 35 
MS Windows 286 .......0e eee 56 
MS Windows 386 ........05 113 
Norton Advanced ........005: 68 
Novell Netware 286 ......... Call 
PageMaker3.0:...0.0.500055, 449 
Paradox3.03...5 23 425 
Paradox 3.0 Net c 2.0... ce. 589 
PC Tools Deluxe... cece: 44 
PathMinder4.xxX ....eece veers 55 
Peachtree Accounting Il ...... 139 
Peachtree Query.........45, Call 
Pe Fom: aa Call 
PFS: First Choice 3.0 ......... 82 
PFS: First Publisher 2.01 ...... 59 


PFS: Professional File 2.0 .... 149 
PFS: Professional Pian 1.02....51 
PFS: Professional Write 2.0 ... 102 


Plan Perfect oo 185 
Publish lt as 104 
Publishers PaintBrush ....... 130 
OSA. ee 197 
OSA Write 115 
Quatro eas 148 
QUICKER ay 29 
Rapid Ale is 172 
R:BaseforDOS ...... Ly 449 
Remote 2. ee 86 
Sidekick Plus a 117 
S12 See 115 
Timeline 3.0 ay 345 
TOOS BMS 97 
Turbo Basic aa 62 
Turbo Ces 88 
Turbo C:Pro. a 146 
Turbo Pascal 5.0. ea 88 
Turbo Pascal Pro... eas 150 
Ventura Publishing 2.0 ....... 472 
Ventura Pro Ext) 349 
VersaCad & Libraries ........ Call 
Windows oa Call 
WordPerfect $.0 ....... eee 213 
RTTSOPO 58 
XTroeNet a 433 
DIGITIZERS & PLOTTER 
Calcomp 1023-GT .......... Call 
1025 /1043-DM Call 
Drawing Brd 12x12 16-Bin ..369 
Enter Sweet-p 600 .......... 598 
Houston Instruments 
DMP 50 Series... ccc eee Call 
DMP 60 Series. cc. eee ee Call 


Opt 
Hitachi (10-Year Warranty) 


i“ 


SINCE 


WordPerfect 5.0 


Hitachi Digitizer 
Puma Pro 12x12 


tn, Pen, Mouse Emul. 
9 10 Year Warranty 


DIGITIZERS (Cont) 
PumaPro 12x12,4bin, Pen, SW 339 
PumaPro 12x12,12bin,SW .. 368 

ldling oka Call 
JDL 850 Series... eee. Call 
KurtalS t2xd2... as 285 
Siat7 485 
Summagraphics 12x12 Plus .319 
18x12 Pro, 4 Btn & Pen..... 549 


Mac Bit Pad 12x12, 4Bin,Pen 268 


MOUSE 


Logitech C7 Serial o Bus..... 58 f 


Serial & Paint. ea 73 
Serial & PFS ist Publisher ... 94 
Mouss Serial HiRez "new" ... 75 


Mouse Serial HiRez & Paint .. 87 } 


Mouse Bus HiRez “new"..... 705 

Mouse Bus HiRez & Paint....81 # 
LogiPaint Software ......... 19 
BOARDS & NETWORKS 
ArcNet oo Call 
Arist ooo. Call 
ASE Call 
ATI VGA Wonder 256 & 512 . .Call 
VIP-VGAL 249 
Copy Il Opt Board Dix ........ 5 
EtherNetPlus.......cceeeee Call 
Genoa VGA 760x1024....... 379 
Hercules Graphics Plus...... 169 
Intel AboveBoard Plus ....... 388 
Others Call 
Paradise EGA 480.......... Call 
VGA Plus. ces 252 
VGA Plus 16 as 202 
VGAIPIO. ee as 471 
Sigma Designs VGA........ 208 
Tops Flashcard ............ 143 
Verticom 2.5. Call 
Video 7 FastWrite .......... 329 
V-Ram VGA 2. 465 
Vega VGA. 255 


Western Digital EtherNet Plus Call 


rere a 


1984 


S 


dPerfect 


Come ters 


BF jor IBM Persona! 


© ENA ALEN Tee 


COMPUTERS 
AST Premium 286/386....... Call 
Mitsubishi MP286L......... Call 
NEC Multispeed ............ 988 
Multspeed ELI... ee... as 1423 
Multispeed HD... 2.2... 2209 
Toshiba LaptopsT-1600..... Call 
THOOO ese 769 
Zenith Laptops 
SuperSport-Dual .... 02... 1570 
SuperSport 20Mb ........ 2357 
SuperSport 286 20Mb...... 3298 
SuperSport 286 40Mb....... Call 


Intel Chips 
Genuine & New 


ce we sae ees ase 


80287-8 (8/12Mhz) ... 
80287-10 (10-25Mhz) . 218 
80C287-A .......... 277 
S0387-16........... 


ee be ae ela eie ae 


DRIVE, MODEM & FAX 
Complete 9600 Fax......... 385 
Mitsubishi AT 40/64 Mb Hard Drive 

TZhEZMS se. 379 
Seagate $1225 & Card ...... 260 
SmartOne Modem (HayesCmptble) 

1200B & Software........... 54 

2400B & Software.........- 109 
Teac 3.5° 720k Drive wo... eee 785 
3571. 44Mb Drive ies. 95} 
5.25" 360K DriV6 ieee ees 75 
5.25" 1 .2Mb Drive voce esas 84 
SCANNERS & HELPER 
Complete pc 400dpi Scanner . 139 
Logical Connecton......... Cal 


Scan Man 400dpi & sw 4inch . 165 


CIRCLE 387 ON READER SERVICE CARD 


MAHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 


Phoenix, AZ 85051 
NEE Orders: 1-800-621-3999 


VISA 
ee | 


Order Info: 602-997-8877 
FAX: 602-943-3833 


International Orders: 602-861-1090 
TERMS: Orders are processed same day. Pre-approved P.O.'s 
are welcome. Prices reflect cash discount and are subject to change 
without notice along with terms & availability. Product com- 
patibility, warranties, rebates, promotions, & claims are respan- § 
sibility of manufacturer only. All retums are subject to a restock- | 
ing fee. No retums on used items, Personal & company checks 


delay shipping. AZ orders only add 6.7% tax 


AD0889-1 


PROTECT 
YOUR COPIES 


Make your collection of PC Magazine 
a handsome addition to your otfice or 
home—and protect and organize your 
copies for easy reference! 


PC Magazine Binders and Cases are 
made of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Hold your 
issues On 
individual 
snap-on 
rods. $9.95 
each; 3 for 


$27.95; 6 for $52.95. 


OPEN 
BACK 
CASES | 


Store your copies for 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 


PC MAGAZINE 


| clo Jesse Jones Industries 
499 East Erie Avenue: Philadelphia, PA 19134 
Pleasesend (Binders (4) Cases Quantity 


Payment enclosed$__————_.* Add $1 per case/ 
[ binder for postage & handling. (Outside USA, add $2.50 
i per case/binder ordered, US currency only.) 


Charge my: 
| a Visa (1 MC (Minimum order $15.) 


| Card No. Exp. Date 
i Mr./Mrs./Ms. 
Please Print Full Name 
| Address 
No P.O. Box Number Please 
| City 
Slotes 2 ae 275 


*PA residents add 6% sales tax. 


| ae 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


PRODUCT CATEGORIES 


eee | —e e eeeee eke oe See | eee 
HARDWARE SOFTWARE Manufacturing 470 MISCELLANEOUS 
Add-On-Boards 456 gent neoiee? yee Needical 470 Accessories 478 
CD-ROM 456 Mus; 470 Bar Coding 479 
Communications 465 ae 
Cables 456 Books/Catalogues/ 
Construction 466 Preventative Publications/ 480 
Communications 457 Maintenance 471 
Data Base 466 Business 
Computer Systems 460 Programmers Opportunities A480 
: Data Entry 466 Tools 471 
Disk Drives 461 hewier Computer 
e€SKtOp Public Domain/ 
Diskettes 461 Publishing 466 Shareware 472 ae me 
onsultin 
Expansion Units 462 Education 466 Real Estate AG cee 8 480 
pe bcs 462 Engineering 467 Religion 473 DataConversion 480 
Plotters 464 utente fae Sales Marketing 474 Data Recovery 
Power Supplies 464 "°°" Say 475 Services 481 
Printers 464 Pinatas a68 , Disk Conversion 481 
Flowcharting 468 Security 475 , 
ue Diskette Copy 
ns «| Graphics 469 Statistics 476 Service 481 
SOFTWARE Health 469 Surveys 477 Networking 482 
Accounting 464 Inventory 470 Utilities 477 Services 482 
Business 464 Mailing Programs 470 Word Processing 478 Supplies 482 


ADVERTISING INFORMATION 


PC MAGAZINE MARKETPLACE, 3rd FLOOR, ONE PARK AVENUE, NEW YORK, NY, 10046 


Mi PC Magazine Marketplace is a special 
economical section designed to bring 
together buyers and sellers in the IBM 
standard market. 


Hi ADVERTISING ACCOUNT MANAGERS 


Sr. Account Manager, 


Glenda Campbell Roberts 
212-503-5118 
AK, DC, GA, MA, NY, OH, PA, VA, WY 


Kenneth Nova 212-503-5175 
(CA 9399 & DOWN), FL, NH, VT, WV 


Kathleen Morris 212-503-5176 
(CA 9400 & UP), HI, NB, TN, UT 


Michael Brooks 212-503-5125 
AL, CT, IA, IL, KY, ME, MI, MO, NM, OK, OR 


Nancy Mandelbaum 212-503-5156 
AR, DE, ID, IN, LA, MN, MT, NC, RI, SC, TX, WI, 
OVERSEAS 


Jonathan Adewumi 212-503-5117 
AZ, CO, KS, MD, MS, ND, NJ, NV, SD, WA, 
CANADA 


Hl NATIONAL ADVERTISING STAFF 
Group Advertising Director, 
Kathryn J. Cumberlander 
Group Sales Director, 
Daniel L. Rosensweig 
Support Manager, 

Monica B. Dixon 

Sr. Advertising Coordinator, 
Wanda D. Brown 

Advertising Coordinator, 
Linda Annis-Lopez 
Production Director, 

Anne Brockinton 


Production Coordinator, 
Robert Clark 


HH The section directs buyers to their best 
product and service solutions by grouping 
all listings by category. 


| [@ Advertisers may select the most 

| appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 


| @ Standard Directory Listings are also 
available and require a 4 issue minimum. 


@ FOR MORE INFORMATION CALL 
212-503-5115 OR 


1-800-825-4ADS 


ce ADD-ON-BOARDS 


Perfect Solution For 
Managing Your Voice 
Communications 


Voice Mail System 
Call Processing 
Telemarketing 

Order Processing 
Call Distribution 
Programmers Tool Kit 


Complete Systems 


MasterCard. 
ea aah se $ 9 . 
Popcees er] Starting at Aes Set PLUS 6 S/H 


t= (415) 652-9600 © 
4383 PIEDMONT AVE., OAKLAND, CA 94611 


CIRCLE 551 ON READER SERVICE CARD 


PC & MORE, INC 


46757 Fremont Blvd Fremont, CA 94538 
Tel: (415)226-1177 Fax: (415)226-1377 


PERIPHERAL | 


DFI HANDY SCANNER $189 Gee 
(400/300/200/100 DPI) Provide Scanner, Interface Card 

(For PC/XT/AT and PS/2 Models 25/30, or PS/2 Models 
50/60), Software Package and Manual 

DFI MOUSE W/PUBLISHING EDITOR $45 &@ 
DFI Mouse, 3 Buttons, User Definable, Microsoft Mouse 

and Mouse Systems Mouse Compatible, Software 
Driver, Mouse Pad and Software Package Provided 


DISPLAY GRAPHIC CARDS 


MG-150/MG-160 $49 
Monochrome Graphics with Printer Port, Hercules Com- 
patible with Full Screen CGA Emulation 

CPG-~400 $45 
Color Graphics Card with Printer Port 

EG-3000 $159 
Enhanced Graphics Adaptor, Fully Compatible with 
IBM EGA, CGA, MDA and MGA 


MEMORY CARDS 


MEGABIT $99 
EMS Card Expandable to 2 MB for PC/AT, Uses 1Mx 1 
DRAM, Running Speed up to 12 MHz 


COMMUNICATION CARD 


S 
NET-300 $209 
Ethernet/Cheapernet Card 100% Compatible with 
Novell NE1000 
MD-2400 $99 
2400/1200/600/300 BPS Internal Modem 


CIRCLE 552 ON READER SERVICE CARD — 


aa % 
< < 
RS a RO 
4 4, 
my: 
Limited Offer: 


* Quantity Discounts 
* Call for free catalog 


Features: 


* 


% &© & © He Hh HR 


Runs all industry standards: MSDOS, OS/2, 
V 386, 386/W mdows 

Intel 16 MHz 80386 SX CPU 

Socket for Intel 80387 SX Coprocessor 
Shadow RAM Support 

8 Expansion Slots 6-16 bits, 2-8 bits 

I/O Speed at 8 MHz to use existmg cards 
Interleave w/1Mb RAM 

Fully AT Compatible 

8.6 x 12.5 Board Dimentions 

30 day money-back, 1 yr. warranty 


(800) 627-6998 


HomeSmadt Computing 


CIRCLE 553 ON READER SERVICE CARD 


BUY DIRECT & SAVE 
386 MOTHERBOARDS @ TRUE 32bit 


16 @ 20 © 25 MHz — FASTER THROUGHPUT 
@ Up to 5.29 MIPS 
@ 32 bit data bus 


@ 1.0MB dram expandable to 16MB zero wait state F, 
® Coprocessor socket for 80287, 80387 or Weitek $7 0 


@ Page/interleave memory 


® 8 expansion slots, 1x32, 5x16, 2x8 bit 


® Fast shadow ram @ AMI Bios 


Ro 
6000 


AMAC South, Inc., 1075 Broken Sound Pkwy., N.W. Boca Raton, FL 33487 


CALL 1-800-356-6676 


CIRCLE 554 ON READER SERVICE CARD 


SUPER SALE 12 Mhz Ows 80286 


Reg. price $200 but order before 
August 31 for $179 
WITH 1Mb MEMORY $339 
LOOKING FOR THE HIGHEST 
QUALITY AT LOW PRICES? 
80386 25 Mhz CACHE $889 
$489 
$469 


80386 25 Mhz 
80286 24 Mhz 


Many other products available including passive backplane. 


VERY RELIABLE PRODUCTS 
AND CONSISTENT SERVICE 


CALL AccuSys 800-247-6413 


(702) 746-1111 
3695 KINGS ROW 
RENO, NV 89503 


CIRCLE 555 ON READER SERVICE CARD 


THE X-BANDIT 4 EMS 4 


For XT/AT. Enhanced, expanded memory utiliz- 
ing LIM 4.0 specifications. Segmented memory 
mapping, split memory addressing. 2 mb in 
one slot. 8 mb total. Spooler, RAM disk auto 
configuration software, manual, warranty all 


included. $229. 
TELETEK ENTERPRISES, INC. 
4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 


(916) 927-7684 FAX 


NO-SLOT CLOCK 39 


Time Master computer clock/calendar auto- 
matically enters time & date without wasting 
valuable I/O slot. Transparent device easily 
installs between 28 pin ROM & its socket. 


Time Master compatible machines: 
¢ IBM PS/2, PC, & XT. 
¢ All compatibles with 28 pin ROM. 


Time Master features: 

e Easy installation in 28 pin ROM socket on 
motherboard or existing I/O cards. 

¢ Software- Automatic date & time entry, 
interactive date and time adjust. 

¢ 10-year warranty, 10-year lithium battery. 

¢ 30-day MONEY-BACK guarantee. 

e All orders shipped within 1 business day. 


Time Master part #202 TM. 
$39.00 + $2.50 S&H. 


800 432-9174 (24 hr.) 


Talus Engineering, Inc. 


_ CIRCLE 556 ON READER SERVICE CARD 


@ CD-ROM 


CD-ROM/WORM/ERASABLES 
Software and Drives 

See our display ad each month for specials 

(Look under index to Advertisers) 
You need competitive prices/expert advice/ 
prompt service/we re the largest & fastest. Free 
Catalog * Unconditional Guarantees 

P.0.’s Accepted * CALL US NOW 
ORDERS 800-MEGABYTe (634-2298) 
Inquiries (212) 737-8400; Fax (212) 737-8289 
Compact Disk Products, Inc. 
223 East 85th Street, NY, NY 10028 


COODMPANI 


H CD-ROM 


Drives (ready to run): 
Hitachi External Drive 
Toshiba Drive for MAC SE/Plus/II 
WORM Drive Special - Maxtor 800 MB 
Portable 286 w/CD-ROM Drive 
Drive/Title Combos: 
PC Starter Set (2 titles + Drive) 
Microsoft Programmer’s Library + Drive 
Comstock Photography + Drive 
Titles: 
Constitution Papers or Electronic Bible 
CD-ROM Sourcedisc 
Between Heaven & Hell 
C Library or Graphics Lab 
Consumer Statistics or Economic Statistics 
ClubMac or Educorp (MAC) 
PC-Sig or Pravda 
Ziff-Davis Computer Library (NEW) 
Oxford English Dictionary 
Hundreds of CD-ROM titles. Free 100-page catalog. 
AMEX/MC/VISA 


Bureau of Electronic Publishing 
18 Louisburg Square, Verona, NJ 07044 
(201)746-3031 


~ CIRCLE 557 ON READER SERVICE CARD 


@ CABLES 


PUT YOUR PRINTER UP 


TO 300’ AWAY 


WITH OUR NEW LONG RANGER™ 
PRINTER EXTENDER CABLE! 


e Uses standard 4-wire phone cable with modular 
plugs, up to 300’ (10’ cable included) 

e No power supply needed 

© Works with PC/XT/AT/PS2 parallel 

e Guaranteed compatible with all software 

e 1-year warranty; 30-day, money-back guarantee 


pxrensencae 9119.99 


RANGER 


RANGER TECHNOLOGIES, INC. 
2235 FIRST ST., #119, SIMI VALLEY, CA 93065 
(805) 583-8847 


CIRCLE 558 ON READER SERVICE CARD 


N 


Companion allows you to 
add an extra keyboard and 
monitor up to 600’ from your 
PC system unit. 


Now available for 
* VGA and PS/2. * 


DEALER PROGRAM AVAILABLE 
PRICES START AT $219.00 


CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
Huntsville, AL 35805 _ 
(205) 534-0011 
CIRCLE 559 ON READER SERVICE CARD 


fH COMMUNICATIONS 


800-243-7775 
Call Today! 


Dealer inquiries welcome 


Available Now: 


Sharp FO-220 Sharp FO-330 


Sharp 
049.00/List $1995.00 $1149.00/List $1795.00 


CIRCLE 560 ON READER SERVICE CARD 


COMMANDER 


by Cybex — 


Control up to 8 
CPU's with one Keyboard 
and Monitor 150 ft. away. 


e IBM PC, XT, AT, PS/2 and 100% 
Compatibles 

e Available for MDA, CGA, EGA (TTL) 
and VGA (Analog) Monitors 


CIRCLE 561 ON READER SERVICE CARD 


CYBEX CORPORATION 
2800 H. Bob Wallace Avenue 
Huntsville, AL 35805 
(205) 534-0011 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don’t have the time to shop around, their only 
concern is getting what they need as quickly as possible. 


They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplace’s Direct-Response/Display Ad format represents a fast, easy 
and cost effective method of product acquisition. They know it will have the products they need 
and the information they want regarding price, volume discounts, specifications and delivery. 

If you think that your business can benefit from the 700,000 brand specifiers who read PC 
Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


invisible Network. 


Expanded Memory Support. Invisible Network 

is the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4.0, your DOS memory overhead can be as little as 3K 
for a workstation, 13K for a server. And you can increase 
total DOS memory from 640K to 704K—Now you can 
have over 630K of free DOS memory while running 

the network! If you don't use expanded memory, the 
overhead is still low: 60K for a workstation, 80K 

for a server. 


= Prices include network boards and software— 
Nothing extra to buy. 

= NET/30 Network Operating System is full-featured, 
easy to install, and has extensive on-line help. Can be 
used with or without expanded memory. 


Model 200 Model 300 


IBM PC/XT/AT IBM PC/XT/AT 
8 Bit 8 or 16 Bit 16 Bit 


Speed 1.8 Mbps 3.0 Mbps 3.0 Mbps 
Wiring Twisted pair — Twisted pair 
Price $215.00¢ea. $315.00 ea. 


= File sharing, print spooling, file/record locking, 
electronic mail, menu system, security, network 
management, diskless workstations, diagnostics. 

= Also compatible with NETBIOS, IBM PC LAN Program, 
Novell Netware. 

# 30-day money-back guarantee and one-year warranty. 


Compatibility 


For more information, call (415) 570-5967 or write. 


Fast Shipping 


Model 300/A 
Micro Channel 


Twisted pair 
$399.00 ea. 


“Good performance 
under load, elegant 
design, low price, 
simple cabling 
requirements, and 
broad compatibility.” 
—PC Week 


“The Invisible 
Network is terribly 
easy to install. And 
it’s inexpensive.”’ 
—LAN Magazine 


“A joy to use. | highly 
recommend it.”’ 
—Data Based Advisor 


Ethernet 

IBM PC/XT/AT 
8 bit 

10.0 Mbps 
Thin coaxial 
$399.00 ea. 


*. Invisible Software, Inc. 


1165 Chess Drive 
Suite D 

Foster City, CA 94404 
(415) 570-5967 

Fax (415) 570-6017 
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LAPTOPS 


—==PLUS 


714-373-2006 


COMPAQ sLT 286: 20MB/40MB .. 3899/4299 


MITSUBISHI 
MP286L: 20MB/40MB 


NEC multiSpeed: HD:20MB 
Ultralight 1MB/2MB 
ProSpeed Laptop 286: 20MB/40MB 
Prospeed Laptop 386:40MB 


ZENITH Supersport 2/20 
Supersport 286: 20MB/40MB 2999/3399 
Turbosport 386/40 CALL 


FREE SOFTWARE 


With prepaid (BY CHECK) orders ONLY. 
PC KWIK Power Pak with T1000/T1200 
BORLAND Sidekick with T1600 
LOTUS Metro with 
BORLAND Sprint with 
MICROSOFT Windows 386 with 


TOSHIBAS compLete LINE 


T1000: 512k, (1) 720k floppy, 6.4 Ibs., battery....... 
With 768K Card: Can be set as RAM disk 
T1200F: 1MB RAM, (2) 720k floppies, 10 Ibs....... 
T1Z00F B: Backlit model... 238 gee ee 
Ti200H: 20MB, 9.5MHz, 720k floppy, CGA 
Removable/Rechargeable battery, 17 Ibs. .......... 2169 
Ti200HB: Backlit model 2229 
T1600: 20MB, 12MHz, 1.44 floppy, Backlit EGA screen, 


lg2o 


DALI td 1 ee he ene Reet CALL 
1469/2249 
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Removable/Rechargeable battery, 11.6 Ibs......... 2999 
T3100E: 20MB, 12MHz, IBM Compat half slot ..... 2575 
T3200: 40MB, 12MHz, 2 1BM Compat slots ....... 3369 


T5100: 
T5100: 
T5200: 
T5200: 


MONTHLY SPECIALS 


PREPAID BY CHECK ONLY POSTMARKED BY AUGUST 20, 1989 


CANON Fax 20 950 
DICONIX 150 parallel 230 
MITSUBISHI: Diamond Scan 1371 with Tilt & Swivel and 
GENOA SuperEGA HiRes + (Version 4880-9) and Gem 
Giaaly SOM WAL te 8A enc ace ay oe San ov eas 


NEC: Parallel Printers with 6’ cable 
2200/5200/5300 


PANASONIC KXP-1124 
QUADRAM JT FAX Portable 
SEAGATE 30MB (XT) with controller, cables, 

manual and mounting kit 
SHARP WIZARD Organizer 
SHARP FO-220/FO-300 
SHARP UX-180/UX-350 
TOSHIBA. G4i ol Ee a ee oe 
TOSHIBA: T1000 w/768K Card 
TOSHIBA: T1200FB 
TOSHIBA: 31006 4.62 ce | ee 
TOSHIBA: 13200 

DESIGNER Carry Case - Add 
WORLD PORT 2406 kite tinier morn ation 


LAPTOPS PLUS 


40MB, 80386/16MHz,2MB RAM, EGA 
100MB 
40MB, 20MHz, VGA, 2 slots 
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» PRICE WAR .- CALL 


320 


499 


SUPER SPECIAL 


TOSHIBA 11000 with PC KWIK Power Pak 
and...DICONIX 150 Parallel w/3’ or 6’ 
cable and...DESIGNER Carry Case. 


All for 
PRINTERS 


DICONIX 150 Par w/3’ cable 
150 PLUS Par w/3’ cable 
NEC P2200 parallel 
5200/5300 
Color Kit for 5200/5300 
Cut Sheet Feed 5200/5300 .. 169/199 


PANASONIC 1180/1191 173/225 
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TOSHIBA 
,.“Express Writer 301 
Express Writer 311 
321SL/341SL 


KENSINGTON Printer Stand 
With Printer 


MONITORS 
With display card, use second price 
MITSUBISHI 
Diamond Scan 1371 
Diamond Scan 1381 
Diamond Scan Tilt & Swivel 
NEC 2A Super VGA 
MultiSync 3D 
MultiSync Plus 
PACKARD BELL 
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© de Te ey ere: te: teh ser Yay er Meine ie? 0 @7 se) Sai yie: 8 


419/399 
519/499 
20 
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Pr er 


MultiSync 8530 
SONY 1311CR-13”’ Trinitron Color 
Remote TV & RGB Monitor 
Sony 1311 to IBM Cable 
SONY MultiScan 1302 
SONY MultiScan 1303 
Sony 1302/3 to IBM Cable 
Sony 1302/3 to MAC II cable 


ZENITH 
ZCM-1490 Flat Screen 
Zenith Tilt & Swivel 


SHARP WIZARD 


Hand Held Electronic Organizer 


You get © 200 year calendar @ 440 event schedule 
@ 700 name & number telephone directory @ 
memo pad equal to 16 typewritten pages © multi- 
function calculator © world time clock for over 200 
cities world-wide and @ local time clock. ..and 
much, much more. All in a hand held unit. 


Special Introductory Offer 


Pr 
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$229 


6932 Westminster Avenue, Unit 194 ¢ Westminster, California 92683 
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* 
SHIPMENT 


* PREPAID orders only (by check) 
with UPS Ground to 48 contiguous 
states. Allow 2/3 weeks for personal 
& company checks. Cashier check 
orders shipped immediately. 


e FAX ¢ ATTACK 


COMPLETE PC 


Pax -Boatid 9600 35 2 449 

Complete Communicator: Modem, 

Fax & Answering Machine........ 669 
QUADRAM 

JT Fax Board: 4800 3.4... 199 

Je ax Board: 9600. 2 5.2 4 CALL 

JT Fax Portable 4800... 35442544 329 


JT PRO 96 Modem & Fax Board .. 349 
WORLD PORT 2496 


Portable Fax/Data Modem ....... 449 
AVATEX FAX 

110/220 Switchable ......2....%. 669 
CANNON Fax8................. 599 
CANNON dan: 15°35 ae et 689 
CANNON Fax 20................ 969 
CANNON Fax 25............... 1549 
CANNON Fax 225/270/350 ..... CALL 
MURATA 1200 ................. 569 
MURATA 1600 55s eee te: 669 
INISSEIS03 3 a es 303 
PANAFAX UF-135 .............. 749 
PANAFAX WF-145°2 222.0 ee ooo 849 
PANAFAX UF-150 (White) ........ 959 
PANAFAX UF-155 (Grey)......... 929 
PANASONIC KXF 100 ........... 849 
PANASONIC KXF 120 ........... 949 
RICOH RF 850/900 ......... 699/799 
RICOH: OE... 62 i eee: 1099 
RICOH 15/25) .2.5 2k. 1099/1249 
RICOH 35/65 2c ore. 1549/1649 
SHARP FO-220/FO-300...... 699/899 


SHARP FO-330/FO-550.... 1069/CALL 
SHARP FO-700/FO-800 CALL 
SHARP UX-180.. ie oe wee 
SHARP UX-350 
POLICY: Prices & availability subject to change. Add 3% 
(Minimum $5) for COD, MC/VISA, and 5% for Amex. All 


sales final. Not responsible for compatibility. Refus- 
ed/returned shipments subject to 20% charge (Min. $50). 


FOREIGN - ORDERS °- WELCOME 


PLEASE REFER TO AD# SR 794 


an an Ben an 5 
WGP aN VID aN \S D2 aN ID we 


A Ae 


Woeemer 


TOSHIBA 


LAPTOPS 


FAX $385 


{ZENITH e NEC e EPSON e MITSUBISHI e COMPAQ e SHARP 


| 
| 


| 
| 


| 
| 


| 


| 


|TOSHIBA LAPTOPS FX CGR aa 


T1000 (oie es ee $645 
T-1200 F 2 FEOPRY 2. 2... :. $1299 
T-1200 PBs. eae. $1385 
11-1200 H 20MBhrd......... $2189 
T-1200 HB 20 MB hrd ....... $2245 
T-1600-286+20MB ......... $3049 
| [-3100E-286+20MB ........ $2565 
T-3200-286-40MB........... $3299 
T-5100-386-40MB........... $4325 
T-5200/40MB .............. $5699 


ZENITH LAPTOPS 


| Supersport Model2......... $1495 
Supersport Model 20........ $2295 
1" "286-205: 2 $2949 
g 286/40) oe a ee $3388 
| Turbosport 386/40 .......... $4799 
Turbosport 386/40M ........ $5329 


NEC LAPTOPS 
MULTISPEED EL 2FLOPPY .. .$1499 
MULTISPEED HD W/20MB ...$1949 
ULTRALITE 2 MB 


PROSPEED 286/20MB....... $3049 

PROSPEED 286/40MB ....... $3399 
| PROSPEED386/40MB ....... $4395 
| . MITSUBISHI Laptops 


MP 286-210-2FLOPPY ....... $1995 
MP286-220-1FLPY-20MB ..... $2299 
MP286-240-1FLPY-40MB ..... $2795 

| COMPAQ LaAPToPsS 
SLT 286-20MB ............ SCALL 
SLT286-40MB ............ SCALL 
EPSON LAPTOPS | 
EQUITY LT 2FDD......... -, $1095 


| EQUITY LT 20MB 


$899 
PC 4521 1FLPY 20MB HRD .. .$1695 
PC 4651 


COMPUTERS 
PACKARD-BELL PB286-12 


8, 10, and 12 MHz; one wait state; 1.2 MB 
floppy; parallel/serial port;expandable to | 

15 MB; DOS 3.3/GW basic; 101-key keyboard; 
-640K; Western Digital Hard drive/floppy con- 
trol card; many more features: 


20MB 
40MB 


1649 
1789 


1779 
1919 


2029 
2169 


2099 
2239 
eee eee. . $1239 
puss aes eee $1999 


386-20w40me 


| 
One Meg on Board, 1.2 Meg Floppy, Full Size 
AT W. 200 Watts Pwr Suppy Ser/Par 101 Key- 
7 board. American Sys. 


MONITORS 
PACKARD BELL (AMBER/GRN) 12" .$89 


PACKARD BELL (AMBER/GRN) 14" $129 


"RGB 2 2 $249 
WO! EGA 222 $349 
"VGA White= =. 2. $149 

PANASONIC PRINTERS 
KXP:1181. 2 $179 
KXP119t = $229 
KXP-1124. $325 
KXP1592 $395 
KXP-1595. $425 
KXP-1524.. $509 
KXP-4450 LASER .......... $1369 

SCANNERS 
CANON 1X12. $425 
MITSUBISHI-SP-MU216AF .. $CALL 
‘CHINON,. 232-2 SCALL 
FAXCARDS 
QUADRAM JT 9600.......... $499 


RICOH DX-1 FAX systewsortware CALL 
COMPLETE PC raxsoarp seco . . . . $369 


FAX MACHINES 


CANON Fax 8 
" Fax 20 

" Fax 225 
" Fax 270 
" Fax 350 


"Tl 
el 
as 
= 
O1 
© 


"Tl 
©) 
Pd 
©) 
e*) 
© 


" Fax 730 
KXF 120 

PANAFAX UF 135 
" UF 260 
" SF 200 


" SF 515 
SHARP UX 30 


Remfg. =... 


AVATEX 110/220V 
Portable 


" Fax 15 


" Fax 65 
" FO 300 


T3300 


PANASONIC KXF 100 ... 


$385 


"1600 = 
" F30 


Terms: These are Prepayment Prices, Discover VISA/MC/COD + 2.9%, Restocking 20%. Accept Cashiers Check. We 
check for stolen credit card. Prices subject to change, all sales are final, defective items replaced or repaired, in warranty. 


1800-383-3199 


714-893-6265 


TELEPHONE PRODUCT CENTER 12603 Hoover St. e Garden Grove, CA 92641 © FAX 714-891-1202 
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H COMMUNICATIONS 


e Network up to 50 serial ports over a single pair of 
telephone wires in any topology . . . transparent to all 
software. Built in menus and help screens. 


° Access any PC, printer, modem, plotter, or 
minicomputer from your keyboard!! 


¢ Choose print destination from within spread sheet or 
word processor with POP UP communications utility. 
IncludesBACKGROUND SPOOLING and X/Ymodem. 


© Uses existing telephone wires in most offices. Easy 
to install, train and use. 


e Add stand-alone BusDrivers, one at a time, at any 
point along the network, or use standard telephone 
splitters to add separate addressable ports to a 
single jack! 


© SPECS: Distributed, packet-switched, full-duplex, 
asynchronous, RS-232 data network. Supports 50 
devices, independent speeds up to 38, 40D BPS (all 
devices may be simultaneously engaged in full- 
duplex conversation). 


3350 Per BusDriver 


(1 per port) 


59705 Each in Six-Packs 


‘ 
(908) 485-6950 
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@ COMPUTER 
SYSTEMS 


VGA MONITOR 


$249 


GoldStar, VGA, 14", color. 
Reg. $400 [ME Price $249 
Other bargains: 


Mieropolls 170 MB hard drive. 
Reg. $1445 IME Price $789 


DEST Fax board, Group Ill 
Reg. $995 IME Price ° $189 


Canon |IX-12 Scanner 
New $395 Used $ 295 


Call for additional Information, ordering 
details and other available tems. 


INTERNATIONAL MATERIALS EXCHANGE 
1340 Soldiers Field Rd. 
Boston, MA 02135 
Phone: (617) 254-1700 
FAX (617) 254-0392 
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H@ COMPUTER SYSTEMS 


Also Available: Next day 


e IBM PS/2 50Z, 70, 80 
e Compag Deskpro 3868S, 
386E, Portable Ill, SLT/286 
< @ Macintosh SE, SE/30, Mac Ilcx 
@ Apple Laser Writer NT, NTX 


anywhere 
in the 
U.S.A. 


@ H P LaserJet Series II 


IBM PS/2 30-286 


Call Toll Free 800 727- 3685 
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am MARYMACE — 


of Discounting 
Computers, Fax 
& Cellular Phones 


Radio Shack® SCO® Tandy“ 


fi MARYMAC nousraies Inc 
22511 Katy Fwy. 
Katy (Houston) TX 77450 
1-713-392-0747 FAX (713) 574-4567 


PODUDRUDAATANUN TITTLE WCE CARD 


| i 
CIRCLE 568 ON READER SERV 


AT 


6-25MH2z-110MB SI = 2 
4 MB- S2bit, 0 WS Memory (t 


445 N. La Jolla Ay. 

LA, CA 90048 
Visa/MiC 

. a to oe 


“CIRCLE 569 ON READER SERVICE CARD “ 


Featuring: My ick aa aur 
Please oa A oa Pela 


Everex 
— Ast/Acer — 
— Microscience — 


Control a -Miniseribe 


Computer Systems/Disk Drives 


8088 8MHZ 640K 20MB CGA $985 
286 10MHZ 640K 40MB EGA $1609 
386 25MHZ 72MB HD Super VGA $3369 
BULLET 286 10MHZ upgrade XT $205 
SEAGATE ST251 40MB HD $333 
SONY 3.5” F. Drive 720K $71 
SONY 3.5” F. Drive 1.44MB $91 
FUJITSU 5.25” F. Drive 360K $66 
FUJITSU 5.25” F. Drive 1.2MB $78 
VIDEO-7 V-Ram VGA $479 


NANAO 16” Flexscan 1280x800 $989 


DMC 
1.234 South St., Long Beach, CA. 90805 
Tel: (213) 422-4444 


Fax: (213) 422-7676 
CIRCLE 570:ON READER SERVICE CARD 


1-818-350-8810 
GREAT PRICES 


For example: 
386-25MHz/64K—Cache, 
80MB, VGA Complete System 
$3895 
Highest Quality Components 
Knowledgeable & Courteous Personnel 
Full Line Computers & Peripherals in Stock 
Get it all at: 


PRC Technology Inc. 


9460 Telstar Ave. #1 
El Monte, California 91731 
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IBM PS/2’s 


30 to 40% off! 


Retail Your Cost 


IBM 30-286 $1,995 $1,395 
IBM 30-286 2,595 1,815 
IBM 50-031 3,250 2,195 
IBM 50-061 3,650 2,495 
IBM 60-041 33295 50295 
IBM 60-071 9,79) 3,075 
IBM 70-E61 5,495 3,495 
IBM 70-121 120MB 7.995 5,245 
IBM 70-A21 120MB — 11,295 7,895 
IBM 80-041 44MB 6,995 4,250 
IBM 80-071 7O0MB 7,995 4,825 
IBM 80-111 115MB 8,995 5,945 
IBM 80-311 314MB 11,995 8,395 
IBM 5250 EMULAT. KITS 595/625 
IBM PS/2 MEMORY - $CALL 
IBM PS/2 PARTS - OVERNIGHT DEL 

IBM SOFTWARE 30 - 50% OFF LIST 

H.P. LASERJET II 1,695 
HP. LASERJET HD pies) 

American Micro Computer Center 
6073 N.W. 167th Street, C-25 
Miami, FL. 33015 


(305) 825-5565 
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LATEST LAPTOP MODELS 


ZENITH » TOSHIBA - NEC - COMPAQ 
SHARP - HITACHI - EPSON 
MITSUBISHI » DATAVUE - AMSTRAD 


Convenient one- aa shopping a all your anes 
accessories and upgrades! 


ORDER BEFORE 3:00 P.M. FOR SAME-DAY SHIPPING 
NEXT-DAY DELIVERY AVAILABLE 


FAST, FRIENDLY & DEPENDABLE SERVICE 


12 Malden Lane 
= Bound Brook, NJ 08805 gD 


CORPORATE CLIENT & COMMERCIAL LEASING WELCOME 


“LOW PRICES FROM THE LAPTOP SPECIALISTS” 
FAX: (201) 469-7544 
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LOW COST MICROCOMPUTERS 
80386-20 $1699 80286-12 $1249 


HJ Mono System Hi 1.2 Mb Floppy HB 101 Keyboard Hl Novell Compatable. 
HI 80386 system 1Mb memory [Hl 20 MHz Hl Ready for use. 

Bi 80286 system .5 Mb memory Ml 12MHz HH Ready for use 

Gi Priam 1D-62 hard disk 62Mb add S649 

W ELS Netware Level 1 - add $499 MI ELS Level 2 add $949 

Bi Advanced Netware 2.12 add $1599 

BE 16 bit Arcnet card add $199 HM 8 Port Active hub add $349 

BD 4 user network - all 12 MHz 286's - READY for use $7399. 

BB 4 user network - 1 286 & 3386's - READY for use $8999. 


MICHLIN COMPUTER CORP. 
COMPUTER MANUFACTURING DIVISION 
3820 Plaza Drive Suite 1 

Ann Arbor, Mi 48108-7354 

313-663-9800 800-638-6637 

FAX: 313-663-9862 
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i COMPUTER SYSTEMS 


Rent From 


TOP 
OES ON The Leader. 


AD IN 
PC Magazine 


“The Professionals in Computer Rentals” 
1-800-444-9930 


Locations 
Coast-To-Coast 


Each Franchise is independently owned & operated 
Franchise Opportunities Available 
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Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


fl DISK DRIVES 


VALID THROUGH 9/15/89 
We repair most major brands 
FLOPPY DRIVE REPAIRS 
FLAT RATE ONLY $45 
90 day warranty on all repairs. 
5 day turn-around time. 
jb TECHNOLOGIES, INC. 
21011 Itasca St. #F 
Chatsworth, CA 91311 
Telephone (818) 709-6400 
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Capacity Flat Rate SPECIAL 
10-19mb $99 $89.10 
20-30mb $125 $112.50 
31-40mb $150 $135.00 
41-49mb $175 $157.50 
50-85mb $210 $189.00 
86-120mb $275 $247.50 
121-150mb $325 $292.50 
Test & Eval. $25 


DISKETTES 


MAJOR BRANDS FOR LESS! 
BULK DISKS & TAPES 


FORMATTED & UNFORMATTED 
100% CERTIFIED ¢ LIFETIME WARRANTY 


_MAXELL BASF ff SONY _ 


5%" DS/DD 49¢ 5%” DS/DD 39¢ 202000 15.91 
315" DS/DD 91¢ 514” DS/HD 79¢ COSCOXLP 17.84 


Disks: Minimum quantity 300. With Tyvek sleeves & label kits. QD600A 1 9.53 
Formatted: Add 10¢ per Disk. Tapes: 5 per box. 3 box min. 


CALL FOR FULL PRODUCT LINE 


In NJ 201-462-7628 800-222-0490 FAX: 201-462-5658 


A 
MasterCard 
Vv 
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HW/Diskettes continues. . . 


Why waste your time 
formatting disks? | 


Preformatted disks 

save you time and money! 
Memorex « Nashua - 3M 

5'/a" (from 48¢) - 5'/q" HD + 3'/2" » 3'/2"HC. 
Call toll-free TODAY! | — 
1-800-321-4668 


In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday—Friday. 


ALF 


. ALF Products, 3940 Youngfield St., Wheat Ridge, Co. 80033 
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CONVERT 720K 3.5” DISKETTES TO 1.44M 


You may already know that the difference between low and high density 
3.5” floppies is in the plastic case. The 1.44 meg high density diskettes 
have a hole in the case not found in the 720K low density diskettes. 

A low density 3.5” diskette can be formatted and used as a high density 
diskette after a small hole is placed in the plastic case. This hole should not 
be drilled because drilling may leave small particles that can corrupt the 
media. 

We have developed a precision device that will place a clean hole in the 
proper location every time. Our diskette puncher is made in America of all 
steel and aluminum, no plastic. The punch mechanism is a combination of 
cold drawn tempered steel and hollow ground chrome steel that will make 
many clean, money saving punches. 

SAVE MONEY. The high density 3.5” disks typically cost about 3 times 
what the low density disks cost. By buying the cheaper disks and convert- 
ing them to high density, you can save 60% to 70% on floppies. 

For more information on this money saving technique, see the related 
article in the April issue of Computer Shopper (page. 322). 


TO ORDER 


ORDER TOLL FREE 1-800-446-5212 24 HOURS 
VISA AND MASTERCARD ACCEPTED (no surcharge) 


DISKETTE PUNCHER $39.95 
SHIPPING & HANDLING $3.50 
OUTSIDE U.S.A., APO/FPO, $10.00 SHIPPING 
ARKANSAS RESIDENTS ADD 5% STATE SALES TAX 


Or Send Your Order To:S & S pomputsr Products 
P.O. Box 148 
Little Rock, Arkansas 72203 


24 HOURS 


UNCONDITIONAL MONEY-BACK GUARANTEE. 
IF, FOR ANY REASON, YOU ARE NOT COMPLETELY SATISFIED WITH DISKETTE 
PUNCHER, YOU MAY RETURN IT WITHIN TEN DAYS FOR A FULL REFUND. 
(Ten-day money-back guarantee does not include return freight, or shipping and handling.) 
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H@ DISKETTES 


Formatted Diskettes 
Bulk pegmarg 


6.25"DS/DD $44 
5. 25" DS/HD 
3. 50" DS/DD 121: 
3.50” DS/HD. $3.25: 
*MSDOS & APPLE Formats 
* Highest Quality Media 
BASF, SONY, Mitsubishi 
* Includes Sleeves & Labels 
* Price Based On Qty 250 
* Private Labeling Available 
* Same Day Shipping 
Diversified Systems Group, Inc. 
P.O. Box 1114 
Issaquah, WA 98027 
(800) 255-3142 (206) 392-0900 
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fi EXPANSION UNITS 


SAME DAY SHIPMENT 


41256 - 06 ~ $8.00 256 x 4-10~ $18.50 

41256 - 07 ~ $7.50 64x4-10 ~ $ 7.50 

41256 - 08 ~ $7.00 64x4-12 ~ $ 7.00 

41256 - 10 ~ $6.20 img x 1 - 08 ~ $18.00 

41256 - 12 ~ $5.70 img x 1 - 10 ~ $16.00 

1 41256-15~$5.25 1mgx1-12~ $15.00 
ALSO AVAILABLE : SIMMS, SIPPS, PLCC 


MATH CO-PROCESSORS 


8087-2 ~ $118.00 80287 - 10 ~ $215.00 
8087-1 ~ $168.00 80387 - 16 ~ $315.00 
80287-6~$128.00 80387 - 20 ~ $375.00 
80287-8~$188.00 80387 - 25 ~ $470.00 
80386 - 16 ~ 180.00 
C P U 80386 - 20 ~ 282.00 
—~——_ 80386 - 25 ~ 428.00 


CALL FOR QUANTITY. PRICES 
1-800-2-SABINA 
SABINA INTERNATIONAL, INC. 
657 Brea Canyon Road, #4, Walnut, CA 91789 
(714)594-6336 ° FAX (714)595-4008 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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DYNAMIC RAMS 
SIMM soi00 + $CALL 
1MBIT 100ns $14.95 
51425610 $15.75 
41464 150ns $ 5.50 
41256 120s $ 5.00 

YFe41256 isons 
51258 100ns $ 5.95 
|A 4164 150ns 


* For-high-speed, Zip, Picc, Simm Please Call ! 


P iS E MS 

80387-25 25mHz $470.00 | 27C101 250ns  $ 23.00 
80387-20 20mHz $375.00 270512 200ns = $ 13.00 
80387-16 16mHz $320.00 27512 250ns = $ «8.50 
BO287-12 t2rHz $295.00 | 270256 250ns $ 5.25 
80287-10 :0mHz $225.00 pele 250ns : £6 
80287-8 &smHz $198.00 250ns 5 
8087-1 10mHz $170.00 27CB4A  200ns)— $s «4.25 


2764 250ns_.. $3.50 
8087-2 8mHz $1 30.00 2S. RAMS 
V-30 amiz § 1275 |"SsRAMS oo 
V-20 8/10mHz $8.5/15 4364 450ns $- 8.95 


15358 Valley Bd ots of TEeREE ie CA 3 i Tel:818-369-2688 


(800) 892. 8889 - - (800) ) 882. 8181 


CA cr FOR CURRENT PRICES & VOLUME DISCOUNTS. 
Price Shown for cash MasterCard/Visa add 3%. Prices are subject to 
Minimum order $10.00. Shipping & Handling: UPS Ground $5.00; Ait $7. $0 (Fb Ib.) 
ALL MERCHANDISE IS 100% GUARANTEED WITH PROMPT. DELIVERY. 
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i EXPANSION UNITS 


_ sniping CALL DRAM Co. 


i ae ae ail Loran | 
cree itt AY 
quite Within) Hinping [ simsisiPPs | 256K, 64K, 1 meg 
(ind : aN i oft Snip (All speeds) 
V 


orders) 1 meg x 9, 256K x 9 


(1or all visalMC 80, 100, 120 NS 


VGA-512K 


[Co-Processors] i carpi (415) 398-2987 


8087-3,2,1 MHZ ae 
80287-6,.8,10.12 MHZ eWe ship within 24 hours(m-Th before 2 pm) 


80387-12.16,25 MHZ ©100% Guaranteed 
®Prices subject to change 


P.O. Box 590127, San Francisco, CA 94159-0127 
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Dynamic RAM ; SIMM 
256K 120ns $ 4.99 256K x 9100 ns $ 59.00 
256K 100 ns 5.99 | 256Kx9 80ns_ 75.00 
1M 100ns_ 17.50 1Mx9 100ns_ 199.00 
1M 80 ns 20.00 1Mx9 80ns 219.00 


| American Scientific, Inc ° (702) 362-5353 


3025 Sheridan Street » Second Floor Brookman Building + Las Vegas, NV 89102 


CALL NOW ... QUANTITY DISCOUNTS AVAILABLE! 


MasterCard or Visa 
CIRCLE 584 ON READER SERVICE CARD 


Name Brands * Low v $$. ICs PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 


QUANTITY ONE PRICES SHOWN for JUNE 18, 1989 


EXPANSION BOARDS ~ OUTSIDE OKLAHOMA: NO SALES TAX 
AST Sixpackplus (64-384k) DYNAMIC RAM 
Advantage (128k-1.5M $249 eee SIMM (1) 256Kx36 80 ns $400.00 
Advantage2 386 for PS2 80 W/Ok$429 SIMM 1Mx9 80 ns_ 220.00 
Rampage 286 Plus (Ok-8M) Cee SIMM} (2) =1mMx9 85ns 195.00 
Rampage2 286 for PS2 50/60... Mi ee a Be 95.00 
Intel Above 286 Plus (512k-2M).. . Re core 
Above 286 PS Plus (512k-2M)... DER a0 me 
Above Board 2 PlusPS2 (Ok-2M) . $299 256Kx1 100 ns 
Inboard 386 PC (1M) $call.AT (Ok) ee é Bec elOons 
Quadboard (0-384k) red 4464 64kx4 120 ns 
GRAPHICS CARDS 41264 (3) 64Kx4 120 ns 
HERCULES Mono: $189;.ATI VIP. $289 : EPROM 
QUAD Prosync: $call. VEGA VGA$299 27€1000 128kx8 200 ns 
HARD DRIVES gS 27512 64Kx8 200 ns 
SEAGATE Kits from 20mb $ Bhan Oe a. cee ghee 
PLUS Hard cards 62256P-10 32kx8 100 ns 
MEMORY64k,256k,1MB,SimmsModules$call 6264P-12 8kx8 120 ns 
FLOPPY DRIVES; Toshiba for 6116AP-12 2kKx8 120 ns 


80287-8 ~ 80387-16 80387-25 
$135.00 - $215.00 -:80387-20 80387-33 


8087-2 


PC, AT: $89;.1.2MB;.$99;..3.5"' OPEN 61 DAYS, 7.30 aw-10 pm: SHIP VIA FED-EX ON SAT. 


External S-1/4"' drives for PS. SAT DELIVERY | MasterCard/VISA or UPS CASH COD 
COMPUTERS..AST, SAMSUNG evicuoe one MICROPROCESSORS UNLIMITED, INC. 
Tape Backup..Maynard, Everex RECEIVED BY: Benes OR asee (918) 267- 4961 


Th: Std Air = $6/3b |] No minimum order. Please note prices sudject to change! 
Fr: PY = $12.25/1 Ib } Shi ipping, insurance extra. up to $1 for pack ng materials 


VLM Computer Electronics CIRCLE 585 ON READER SERVICE CARD 
10 Park Place, Morristown, NJ 07960 
(201) 267-3268* Visa,MC, Check or COD 


PC Magazine Marketplace the ultimate target market! 
The brand specifiers who read PC Magazine don’t have the time to shop around, their only 
concern is getting what thev need as quickly as possible. 
They'll DIRECT their attention to PC Magazine Marketplace 
For them PC Magazine Marketplace’s Direct-Response/Display Ad format represents a fast, easy 
and cost effective method of product acquisition. They know it will have the products thev need 
and the information they want regarding price, volume discounts, specifications and delivery. 


If you think that vour business can benefit from the 700.000 brand specifiers who read PC 
Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


DYNAMIC 
ELECTRONICS 
Add SIMMS Power to 


your 386! 


INTEL DRAMS SIMMS 
8087 64K 206 x 8 
80287 296K 250 X9 
80387 4464 1 MEG x 8 
80387SX 1 MEG 1 MEG x 9 
800287A 


PHONE: (714) 855-0411 
FAX: (714) 855-8504 


23552 Commerce Center Dr. St. L 
Laguna Hills, Ca. 92653 
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@ PERIPHERALS 


ALL NEW!!! 


9 TRACK TAPE 
SUB-SYSTEM FORIBM 
PC/AT/386 


starting as low as | 


$2,595.00 


1 YEAR Warranty! 


For Information Interchange, 
Backup and Archival Storage 
Featuring: 


ANSI Std. at 800*/1600/3200 bpi 
Software, cables and controller 
Protective dust cover/door 

MS DOS, Xenix ,DEC compatible 
SCSI*, AT Bus or MCA Interface 
25/50/100 ips speeds standard 

* optional 


AKSystems Inc. 

20741 Marilla St. 

Chatsworth CA 91311 

Tel: 818/709-8100 FAX818/407-5889 
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i PERIPHERALS 


| CHECK OUR FEATURES 
CHECK OUR PRICES 


We Support IBM PC/XT/AT, 
PS2, Mac and Sun 
Unix, Xenix, DOS Drivers 
800/1600/3200/6250 BPI 
Tape Duplication 
Linkable Modules 
Easy and Fast Conversion 
Disk Backup/Restore 
Unlimited Block Size 
256 K / 1 M Ram on Card — — : 
Best Prices - Call Today | vail Ron Kramer at. 


800-842-0708 


525 Alma Street, Palo Alto, CA 94301 
Quality Conversion Products Since 1980 | 
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PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Turn your ‘Computer - 
into a powerful 
Point of Sale 
System! 
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Colors, Sizes, 
and Models for 
All Applications 
Interface Options 
e RS-232 serial (3 types) 
¢ Centronics paralle 
Receipt ae interfaces : 
¢ Others (TTL, Signal pulse, non- ” 
connected, multiple drawer) 


For catalog & details: 


APG 


1601 - 67th Ave. North a 
Minneapolis, MN 55430 © (612) 560-1440 
A Division of Upper Midwest Industries, Inc. 


9-TRACK TAPE 
Data Conversion Systems 


e Exchange data between 
mainframes and PCs. 
Transfer data from tape to 
disk, and from disk to tape. 
Supports Micro Channel 
systems. 
PC-DOS and Xenix versions. 
e Complete subsystems 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 


E E CARD 
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9-TRACK TAPE SYSTEMS! 


OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 


© PC/XT/AT/386/PS2/compatibles 
© 800, 1600, 3200, 6250 BPI 

¢ Free tutorial on tape systems 

e Fastest tape subsystems available 
e EBCDIC/ASCII conversion 

¢ IBM & ANSI labeled tapes 

e DOS, XENIX, UNIX, PICK 

¢ Highest quality customer service 
© Quick delivery 

e Software tools supplied 

e Stock full range of tape drives 

e Network backup and More! 


Overland Data Inc. 
5620 Kearny Mesa Rd. 
San Diego, CA 92111 


Tel: (619) 571-5555 © FAX: (619) 571-0982 
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9-Track Tape 
Subsystem 


MINISTREAMER™ 


Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 


9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XT/AT 
— & PS-2 


¢ Mainframe to PC Data Transfer 

¢ High Speed Backup 

¢ All Software, Complete System 

¢ Service and Support, easy 
Installation 


call (818) 343-6505 or write to: 


CONTECH Computer Corp. 
P.O. Box 153 Tarzana, CA 91356 


CONTECH 
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DHT ASSOCIATES 
TEL: (818) 448-9304 


VLSI 6/12 MHz M/B 265.00 
NEAT 386 16/20 MHz M/B 750.00 
INTEL 386 CACHE 32K, 25MHzM/B 1,500.00 
TEAC =1.2MB FDD 78.00 
TEAC 1.44MB FDD 90.00 
TOSHIBA MK-134-FA 3.5" 44MB 22ms HD 420.00 
MAXTOR XT1085 71MB 25ms MFM 565.00 
MAXTOR LXT100S 92MB SCSI w/CTRL 850.00 
ATl SMALL VGA WONDER 640x480 275.00 
TATUNG CM1495 14” OMNISCAN 550.00 
NANAO 9070S 16” FLEXSCAN 1,650.00 
w/ATI VGA (OEM) 1024x768 
WESTERN DIGITAL 1006 1:1 FD/HD CTRL 125.00 


ware Tech. Support/Service 
(818) 401-3800 ees J 
10633 RUSH ST.,.S. EL MONTE, CA 91733 
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Saigoestvare PERIPHERALS 
or 


TOSHIBA LAPTOP COMPUTERS 


*2400 bps Expansion Slot Internal Modems for 
T1100+ , T1200, T1600, T3100, T5100, T5200 

M24EC - $399. RJ11 & Acoustic Coupler jacks 

M24ES - $399. RJ11 jack, RS232 COMMS DB-9 


*2400 bps Internal Modem for Toshiba T1000 
M24lC - $349. RJ11 & Acoustic Coupler jacks 


*2400 bps Built-In Modem for T1200, T1600 
M24Bl - $299. RJ11 jack, power control mode 


backup. Transfer rate is up to 4 
megabytes per minute on PCs 
are compatibles. Subsystems 
oe include 7” or 1012” streaming 
The brand specifiers who read PC Magazine don’t have the time to shop around, ae drive, tape coupler card, 


their only concern is getting what they need as quickly as possible. cables and software. 
They'll DIRECT their attention to PC Magazine Marketplace 


*COMMS-2 Expansion Slot Card: $232E - $199 

“Dual COMMS Expansion Card: D232E - $299 

*SCSI Alt2 I/O Expansion Card: SCSIE - $299 

*COMMS-2 Internal T1000 Card: $2321 - $149 

*AdaptaPOWER external battery power packs and 
power adapters for the laptop computers. 


PRODUCT R&D Corporation 
1194 Pacific #201, San Luis Obispo, CA 93401 
Phone (805) 546-9713 FAX (805) 546-9716 
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PC Magazine Marketplace the ultimate target market! 


[JUALSTAR : 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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For them PC Magazine Marketplace’ Direct-Response/Display Ad format repre- 
sents a fast, easy and cost effective method of product acquisition. They know it will 
have the products they need and the information they want regarding price, volume 
discounts, specifications and delivery. 

Ifyou think that your business can benefit from the 700,000 brand specifiers who 
read PC Magazine ... YOURE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


mo 
+. 
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@ PLOTTERS 


Plotters for people 
who want more 
but can't afford expensive. 


Now, you don’t need a big 
budget to get quality and 
performance from your 
plotter. That’s why Zericon’s 
large format plotters are 
becoming so popular. 


$1695.-$2995. 


Our D size starts at $1695 

and our A-E model is only 

$2995 direct from Zericon. 
Call us today for a free 


ee eee 
@ SOFTWARE/ 
ACCOUNTING 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial reporting requirements 
of not-for-profit and governmental organizations. 
The System features multiple fund and fiscal 
years, usef-defined reports and six levels of 
account coding. Modules offered: G/L, A/P, AVR, 
Payroll, Encumbrance, Expenditure Budget, Reve- 
nue Budget and Lotus/DBase Interface. MIP FAS 
is available for IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 

505 East Huntland Dr., Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


POINT Of Sale Register 

POSREG is an innovative program that works 
with the Champion III acct. package to make a 
sophisticated cash register of a PC. It is fast, 


adaptable and offers: accurate inventory and 


acct. reports updated from register, security 
systems with automatic recovery and multiple 
registers can be networked. 

OLIVEIRA BUSINESS SYSTEMS, INC. 


ay a oh Gea oo! he Co oo 
wen eer Fee ee 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


= BUSINESS 


PROGRAMS FOR BUSINESS 
Areye “Integrated” or “Stand Alone” 


TELEPHONE SUPPORT # MENU DRIVEN 
PRINTED MANUALS @ EASY TO USE 


The BUSINESS MANAGER® Series 


> Perpetual Inventory 
> Sales/Invoicing 

> Accounts Receivable 
> Accounts Payable 

> Payroll 

> General Ledger 

> Federal Express 

> Post Cards 

> Contractor's Job Cost 
> Contractor's Estimate 
> Payment Application 
> Cubic Yard Calculator 
> Medical/Dental Office Manager 
> Professional Time/Bill 
> Fixed Assets 

> Personal Finance 

> Video Rental 


ORDERS-INQUIRIES-CATALOG 
@ 502-338-6688 


DATA MANAGEMENT SYSTEMS 
8/s 


if 


207 N. MAIN STREET 
GREENVILLE. KY 42345 
VSA-MC m@ CHECK @ COD 


SINCE 1983 sgH°3'00/PROGRAM tm COD 2.75 
BHEEBBEBBEBRBBEBBRBEBRBERBRBERRBREB 


‘CIRCLE 600 ON READER SERVICE CARD 


"These packages are 
worthy of serious 


201 Centennial St., Suite 401-C 
Glenwood Springs, CO 81602 
(303) 945-2854 


sample plot and info about money back 
guarantee. 40491 Encyclopedia 
Circle, Fremont, CA 94536. 

In CA (415) 490-8380 


FAX: (415) 490-3906 


dBASE ACCOUNTING TOOLS 
*GENERAL LEDGER *ACCTS PAYABLE 


(800) 727-8380 
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ee 
H POWER SUPPLIES 


Standard 150W (UL, fully tested) 
Silencer 150W (Run 84% quieter) 

Turbo-Cool 150W (Run 25°-40° cooler) 
Turbo-Cool 200W (Run 30°-45° cooler) ... .$189 
AT/386 Power Supplies 

Standard 200W (UL, fully tested) 
Silencer 200W (Run 69% quieter) 
Turbo-Cool 250W (Run 20°-35° cooler) .... 
Turbo 375W (Industry's best, 2yr. war.) 
COMPAQ Power Supplies 
CP160W (Original Portable upgrade) 
CD270W (Deskpro upgrade, 2yr. war.)...... $249 


PC POWER & COOLING, IHC. 


31510 Mountain Way, Bonsall, CA 92003 
(619) 723-9513 VISA/MC/COD/PO 
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MY PCMAGAZINE AUGU 


See ee | 
@ PRINTERS 


systems 


1940 Cotner Ave. 

Los Angeles, CA $0025 

FAX: (213) 478-4770 Phone: (213) 479-4477 
VISA-M/C 


me PACIFIC “tect” 


Guaranteed! DATA PRODUCTS Reseller 
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*dINVOICER & A/R *SALES ANALYSIS 
*SERVICE BILLING *ORDER ENTRY 

*JOB COSTING *JOB ESTIMATING 

*PURCH ORD/INVENTORY “PAYROLL 

$99 ea + s&h W/ABASE 2, 3 or 3+ Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave. 

San Diego, CA 92107 

(619) 223-3344 

Visa-M/C-AMEX-Check-COD 


PC-FUND 

The leading fund accounting system for local 
govts and non-profit organizations. Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts. The system supports up to 99 
funds, 9999 depts. PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNDWARE, INC. 

P.O. Box 773028 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) 879-5770 


_— ~ 
. . 1 
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PAC Tai 


consideration..." 


OR/MS TODAY Review 


Operations Research and Management Science Software Systems from 
Eastern Software Products 
All menu-driven with spreadsheet style display. LOTUS compatible. 
LP88 Linear TSA88 
Programming Transportation 
up to 1200 constraints Programming 


& 6000 variables 
BLP88 Linear MILP88 
Mixed-Integer 


Programming 

w/Bounded Linear 

Variables Programming 

TPRO88 

Transportation § 

Route Finder EACH 

w/TURBO PASCAL Units ONLY $299 

SYSTEM REQUIREMENTS: IBM 

FH PC/XT/AT & 320K 
i P.O. Box 15328, Alex., VA 22309 

nal (703) 360-7600 


EASTERN SOFTWARE PRODUCTS 
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EDITOR'S 
CHOICE 


Get The Word Out! 


Your Product Has Been Chosen 


EDITOR’S CHOICE 


Let us take your article to its highest level 
of marketing potential with a reprint! 


To find out how you can have your article or review 
elegantly reprinted** on 80 Ib. paper stock, in 4-color, 
2-color or 1-color, call or write today: 

Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016. 212-503-5447. 


** Minimum quantity 500 reprints. 


| @ BUSINESS 


Get the power of the hour 


hours that used to vanish each billing period. It can help you 
increase your billable hours by as much as 25%. 

It’s got a built-in memory-resident stopwatch, customizable bill 
formats, full accounts receivables and a custom report generator. 
Timeslips Ill even produces client mailing labels, rolodex cards and 
filefolder labels. 

There’s also an entire family of Timeslips III products, including 
an accounting software link, a network version, even a spell checker. 


“A Jewel Of A Billing - . ® 

worn” Timeslips Il 
Look for Timeslips III ; p 

at software dealers nationwide Cturns time; : 

or order directly for only $299.95 S time into money," 

at 1-800-338-5314 (in MA, 508-768-6100). 


INFOWORLD. 
Essex, MA 01929 


} 1 imeslips III version 3.3 can track, bill and analyze all the 


North Edge Software 239 Western Ave. 
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PROS ONLY Business Software 
New! 1 package for ALL vertical markets! PROS 
ONLY makes tailoring software for 1 customer 
practical. Using it, a pro can install a complete 
system for almost any business in a few 
hours—no. matter how complex the require- 
ments for that business are. Complete $595; 
trial $32 

AUTOMATED ACCOUNTING SYSTEMS 

P.O. Box 982 

Franklin, VA. 23851-0982 

(800) 343-5612 (804) 569-8984 


H BUSINESS PROJECT 
MANAGEMENT 


Do-it-Yourself 
Business Plan 


Tim Berry’s Business Plan Toolkit for 
PC or Mac, praised by /nc, Home Office, 
Bankers Monthly, Corporate Cash Flow: 
“...Well thought-out, clearly written ... 
includes all the spreadsheets you need, 
designed to provide all the standard 
analyses such as multiyear profit and loss, 
ratio analysis, sales forecasts and the like 
... Some impressive graphs ... a great 
buy.” With fully-linked financials, sample 
plan, text files, and manual. $99.95 


Palo Alto Software 


i BUSINESS PROJECT 
MANAGEMENT 


Milestones, Etc. 


for Microsoft Windows 


Gantt and Milestone planning charts 
are now easier than ever with 
Milestones, Etc. Many symbol and 

s connector types. Yearly, quarterly, 
monthly, weekly, daily, and combined 
formats. Merge charts with PageMaker, 
Ventura, WordPerfect and others. 
Many printers and plotters supported. 


(800) 336-5544 (415) 325-3190 
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e is e 
BizPlanBuilder:: 


headlines, structured texts, lists, suggestions... 


i) AMEX/VISA/MC/POs/Checks. ($89) 


A proven business & marketing plan template | 
for PCs or Macintosh. Over 90 pages of outlines, | 


are already typed & formatted into 33 word- | 
processing files. Includes financial worksheets | 
for Lotus, Excel, Works. Friendly manual. $99 | 


BUSINESS PROJECT 
MANAGEMENT 


MANAGE PROJECTS IN 1-2-3 

Project Calc creates projects on your 1-2-3 Or 
Symphony worksheet with 30 new @ functions 
and menus. Draw Gantt timeline, PERT Net- 
work, resource histogram on-screen or thru 
PrintGraph. Schedules with resource limits or 
leveling on each recalc. $179.95-$279.95 with 
30-Day guarantee. Call today for info. 
FRONTLINE SYSTEMS, INC. 

140 University Avenue #100 

Palo Alto, CA 94301 

800-451-0303 EXT 55, 916-677-7171 


— COMMUNICATIONS 


Hi COMMUNICATIONS 


ChipChat for 0S/2 

Get your computer chips chatting with the rest 
of the world. ChipChat is state-of-the-art com- 
munications software for OS/2 Presentation 
Manager. ChipChat does file transfers, terminal 
emulations, and electronic mail in a “win- 
dowed” OS/2 environment. 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearborn, Michigan 48124-1897 

Phone: 313-565-4000 


PC Magazine 
Marketplace 


2nd Color Option Available 


Finest and Fastest Communications Software ANYWHERE! 


CVI 


Features: RCOM-2/PC and RCOM-3/PC 


* Takeover of remote PC 

° High-speed Data Compression for fastest file transfers 
* XMODEM, XON/XOFF, AFTP, AFTP2 protocols 

° Complete keyboard remapping 


° Mouse and light lati 
fomoat ef Vectors dne 2 SUEY; HYDRA, IBM 3101, 3162, 3164 and VT100 Emulation 


800-262-RCOM 


* PC-Mainframe file transfers 
* Fully Automated Script Language 


° On-board editor 
Our on-line technical support is available 24-hours a day! 
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BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 


Full featured: 

¢ multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
° special forms, 

¢ line speed to 56,000 bps, 


¢ dial-up or dedicated lines, and : 


° serve as a LAN gateway. 


sf BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 

# BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 


Barr Systems, Inc. 
2830 NW 41 St. BldgM 


SoftPro 
P. O. Box 1167 . 
Manchaca, TX 78652 
a—’ (800) 666-3886 
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“We applied for a loan in early November 
and by Christmas we had $4,200,000.% 


“My CPA highly recommends it.” 


¢ Manufacturing Financial Model $149 
¢ Private Placement Memorandum $149 
* Limited Partnership Agreement $149 
¢ Personnel Policies Handbook $99 
* 9 Manufacturing Worksheets $99 
30-day return privilege. Visa*MC*Amex 


800/ 442-7373 + 415/ 941-9191 


Call for companion software templates: | 
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DANS 
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Gainesville, FL 32606 
800-BARRSYS or 
904-371-3050 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET ... 


~- Complete Telephone Management System 


TeleGeszve « | 


Sophisticated Voice Mail and Call Processing 
with High Quality REAL VOICE Digital Recording 
for your PC, XT, AT or Compatible 


VOICE MAIL 


* Forwards to Extensions Ha 


Beepers/Cellulars 
* Individual Greetings and 
Passwords: Multi-User~ 
Box Capacity» Remote 
Touch-Tone Access Lee 

 ° Replay/Delete/Record/Edit |. pep oil 


; : eas “By 

This Unique System Also Features... eo Fd 
ludeScircunt boawaa ® 

ADVANCED CALL [piapnidiGuli caiea 


software. phone cable, and 
PROCESSING Bocas ce 
* Unlimited Phonebook/Database + Autodial/Redial/ 
Search/Sort + Caller/Computer Touch-Tone Interaction 


* User-Definable Voice Prompted Menus « Call Forward/ 
Call Distribution + In/Out Call Logging » Outbound Timed 


i Calls» Automatic Attendant and More! 95 
Enjoy the same benefits and features $ 2 vi q 
of systems costing thousands for only 
800-637-3861 — Ss 
In CA 408/438-2378 
Multiple Unit Discounts - Dealer Inquires ‘ 
- 250 Technology Circle. Scotts Valley. CA 95066 
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MULTI-LINE PC-DOS BBS 

You can have up to 32 users on one computer 
with NO LANS or DOS extenders. TBBS 
requires only DOS and lets you customize & 
secure, reliable, full featured information sys- 
tem. You can mix local and remote lines at 
speeds up to 19.2kb. Call now for full details 
and access to a demo system. 

eSoft Inc. 

15200 East Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


| | a 


Hi CONSTRUCTION 


CONSTRUCTION ACCOUNTING 
Comprehensive, affordable software for build- 
ers and contractors. Job cost, billing and 
draws, payables, check writing, purchase or- 
ders, discount and retention tracking, all in one 
package—$/95. Reviewed and approved by 
National Assn. of Home Builders. Also avail- 
able: General Accounting and Payroll. 

YARDI SYSTEMS, INC. 

813 Reddick Street 

Santa Barbara, CA 93103 

805-966-3666 


CONSTRUCTION ACCOUNTING 

The CMAS System is designed for contractors 
where tracking job costs is required. Modules 
include: Job Cost, PR, A/R, A/P, GL, PO's, 
Inventory, Service, Dispatch, Estimating, In- 
voicing, and Report Generator. CMAS is fully 
integrated. Runs on DOS, XENIX & NOVELL. 
DATA-BASICS 

11000 Cedar Road Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


eee ee ee 
li DATA BASE 


dBASE Ill PLUS Workalike © 


Free Trial, Send No Money 


PC MAGAZINE MAY 17, 88" said, 

i "1 on 1 is a programmable relational 
DBMS. . .faster operation in the interac- 
tive mode .. . the menu mode is a fancier 
and more compiete version of dBASE’s 
Assistant mode...1o0n1=3!! ep abi 
deal for those who would be glad to have 
a dBASE Ill PLUS clone’. 

FREE 30 day vial full program, (USA only) just 
write, or buy now, money uarantee, 
203-375-0914 $69. + $5. s/h chk/AmEx 

1 on 1 Computer Solutions, Inc. 


26 Finchwood Drive 
Trumbull, CT 06611 
d BASE Ill PLUS is a tademark of Ashton-Tate 
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ROOTS Ill FOR GENEALOGY 

Organize your family tree and print camera-ready 
family books containing charts, text and indexes. 
Store, retrieve and display 1,000's of family facts 
with biographical sketches and source documen- 
tation. Lightning-fast searches and sorts. 750 
page manual. Satisfaction guaranteed. Write for 
free brochure. $250 (+ CA tax). 

COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 


415-967-1900 800-327-6687 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PC MAGAZINE AUGU 
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M@ DATA ENTRY 


DATA ENTRY SYSTEM 


RODE/PC is the highest quality data 
entry solution available and has been 
selected as the ultimate data entry 
solution by the U.S. Bureau of the 
Census, U.S. Army, U.S. Navy, New York 
Stock Exchange, General Motors, EDS, 
Dupont, Exxon, Texaco, Olivetti, and 
thousands of other large and small 
businesses, universities, and govern- 
ment agencies. 

Full evaluation kits are available. Call us 
today to discuss your data entry plans. 


a DP — for experience, quality, and service 


490 California Avenue (408) 973-9292 


Palo Alto, CA 94306 
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ENTRYPOINT 90 


Develop and run customized PC data entry 
applications. Powerful validation, editing, 
audit trails, accumulator balancing and math 
functions make Entrypoint 90 ideal for high- 
volume data entry in distributed, LAN and 
standalone environments. 

Accepts scanned input, interfaces with 
communications packages, integrates external 
C procedures. Excellent for OEM/VAR apps 
and as front-end to commercial networks. 
Award-winning manuals and excellent tech 
support make conversion quick and easy. 
Call for a free demo diskette or Application 
Catalog. Ask about our Reseller program. 


DATALEX 

100 Pine Street, Suite 2400 
San Francisco, CA 94111 
800-962-8888 415-362-4466 
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DATA ENTRY 
EMULATOR 
Runs on Stand-alone or networked 
PC’s, compatibles or PS/2’s. You will 
not find any Data Entry System 
-FASTER, EASIER to use, or LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 key 
option. Fully menu driven. 
A complete edit language included. 
Free 30 day trial period. Price $395 
available for IBM AS/400 & S/36 


= 


ee 
TEL: 206/776-6443 USA: 800/356-0203 
CIRCLE 762 ON READER SERVICE CARD 


COMPUTER KEYES 
21929 Makah Rd. 
Woodway, WA 98020 


VDE - Viking Data Entry 

If data integrity and easy application design are 
high on your priority list, VDE offers it all — and 
more. From single-user MS/DOS to multi-user 
UNIX & VMS, VDE has become the solid 
choice. Give us a call — Ask about our demo 
evaluation package and see for yourself! 
Viking Software Services, Inc. 

4808 E. 67th Street, Suite 100 


Tulsa, OK 74145 (918) 491-6144 


DATA ENTRY 


has changed... 


From keypunches, 3741s, FourPhase, 
CADE, and Nixdorf. . . Now even the most 
complex data entry is being done on PCs. 
Whether on one PC, or on dozens in a LAN, 
KeyEntrylll provides a professional grade 
data entry system. Its ease of use, productivity, 
and unmatched range of capabilities have made 
it the most widely used PC-based system In 
the world. 


Bring your data entry 
up-to-date with... 


KeyEntry lif 
Complete Evaluation Package 
Available 


1-800-533-6879 or (205) 251-2985 
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H DESKTOP 
PUBLISHING 


Desktop Publishers! 
when you need the best tools for 


Screen Capture and 
Image Management: 


Publishing Utilities 
Accurate, super-fast grayscaling, image browsing 
within your applications, capture preview, LIM 
EMS 4.0 support, and much, much more! 


Supports EGA, VGA, Hercules, CGA, MDA 
adapters. Suggested retail price, only a ete) 95 


><B inner media, inc. 


603)465-3216 Voice, -7195 Fax Visa, MC, Am.Exp. 
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LePrint Version 3.0 

“The bottom line on LePrint is that it creates 
documents of beauty.” - Jon David, NYPC 
Newsletter. Choose from 28 type styles, 1/16 
to over 10 inches. Easily condense, expand, 
outline, italicize, bold, circle or rotate text. 
Supports over 180 dot-matrix & laser printers. 
IBM PC’s. Starts at less than $200! 

LeBaugh Software Corporation 

10824 Old Mill Rd, Suite 6 

Omaha, NE 68154 

800-532-2844, 402-334-4820 


Optical Character Recognition (OCR) 

PC-OCR™ software converts printed/typed 
documents into editable text files for your 
desktop publishing system. Supports HP Scan- 
Jet, Canon, Panasonic and most other desktop 
scanners. Pre-trained for many popular fonts 
and trainable to read virtually any typestyle, 
incl. foreign fonts. Reads proportional text, 
matrix printer output and Xerox copies. $385. 
Check/AMEX/VISA/MC/COD. 

Essex Publishing Co. 

P.O. Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 


H DESKTOP 
PUBLISHING 


PERSONALIZED FONT CARTRIDGE 
for DeskJet, LaserJet and compatible printers 
Place your Signature, Letterhead, Logo and Mix 
& Match fonts from our library of hand tuned 
bit-mapped fonts. Let /7/ reduce your printing 
cost by printing your Letterhead, Text and 
Signature all at the same time. Save Time, 
Money & get constant professional looking 
documents. Call for info. 

Innovative Type, Inc. 

13 Fairview Circle 

Groveland, MA 01834 

(508) 372-7046 
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fH EDUCATION 


Improve Your 
English Usage 


The RIGHT WAY TO WRITE AND SPEAK® will help 
you review problem areas of English usage. This 
can be done in your office, home, or workspace. 
‘This PC-based course runs on IBM/PCs and most 
compatibles and has no sounds or games, just 
straight education. Wrong answers have an 
explanation presented to reinforce proper usage. 


Order Course #105 on 5 % “ diskette (DSDD). 
Order Course #106 on 3 % " diskette (.76MB). 


The cost is $49.95 ppd. payable by check or money 
order. NJ residents add $3.00 sales tax. Order from: 


MHP Communications Unlimited 
P. O. Box 71 
Perrineville, NJ 08535 


Copyright protected, but not copy protected. 


B.Sc. DEGREE IN PROGRAMMING 
The American Institute for Computer Sciences 
offers an in-depth correspondence course 
which allows you to earn your Bachelor of 
Science degree in computer programming at 
home. Subjects covered are: MS/DOS, BASIC, 
PASCAL, C, Data File Processing, Data Struc- 
tures & Operating System Concepts. 
AMERICAN INST. for COMPUTER SCIENCES 
1704-PC 11th AVE. SO. 

Birmingham, AL 35205 

TOLL FREE 1-800-872 AICS 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC Maga- 
zine don’t have the time to shop around, 
their only concern is getting what they need 
as quickly as possible. 


They'll DIRECT their attention to 
PC Magazine Marketplace 


For them PC Magazine Marketplace’s 
Direct-Response/Display Ad format repre- 
sents a fast, easy and cost effective method 
of product acquisition. They know it will 
have the products they need and the infor- 
mation they want regarding price, volume 
discounts, specifications and delivery. 

If you think that your business can bene- 
fit from the 700,000 brand specifiers who 
read PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or (800) 825-4ADS 


Mi EDUCATION 


; Mass and eHIMe EAICUIatOE with 


materials Database for PCs and 
compatibles w/ 384K memory. 


e Database with over 400 Materials 
e Price per Unit, Combined Shapes 


e Metric, English, and Mixed Units [ 


e Context Sensitive On-Line Help 

e No graphics monitor required. 
Not Copy Protected. 

$69 + S&H VISA M/C or CHECK 

DEMPSEY’S FORGE 

Software Division 

Rt. 2 Box 407, Gladys, VA 24554 

(804) 283-4602 FAX (804) 283-4611 
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SIMULATION 

GPSS/PC is a full-power version of GPSS, the 
most popular mainframe simulation language. 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

P.O. Box 171/B 

Stow, MA 01775 
800-223-1430/508-897-5662 Ext.316 


MICROCONTROLLER SUPPORT 

Our extensive line of cross-compilers lets you 
create a Forth-83 Standard high-level language 
for all popular microprocessors. Host Uni- 
forth™ on your PC for an ideal fast multitasking 
real-time control system. Opt. image process- 
ing, telecom. & graphics. Custom program- 
ming available. Free catalog! 

Unified Software Systems 

P.Q. Box 21294 

Columbus, OH 43221-0294 

(614)-459-7735 (BBS) (614)-459-7736 


H ENTERTAINMENT/GAMES 


The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Sold in all 50 states and 17 Foreign countries! 


e Store Past 1000 Winning Lottery Numbers and Dates! 

e Track as many State or International Lottery Games as you want! No Limit! 

e Produce EXPERT Trend Charts to Identify Those HOT and DUE Numbers! 

e Analyze Hits 4 ways: Bell Curves, Recency, Percentages, Frequencies, MORE! 

e Produce STATISTICS for ALL Numbers You Play — NO Randomizing Here! 

© Select Numbers to Play 5 Different Ways! You Choose what YOU Like Best! 

e Check Your Bets For WINNING Combinations! Record ALL Systems Played! 

e Store up to 2 BONUS NUMBERS (Play all international games!) 

e We include Lottery Data Base for State Game of YOUR CHOICE (Please specify)! 
e Print Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery software package provides all of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 
recommended but not required for use. All wheeling systems and program features take 
only SECONDS to complete! Detailed Lottery user manual included. Why pay more for 
less? Use our Years of experience with Your computer advantage! 


INTRODUCTING LOTTERY-ON-LINE 
The WORLDS FIRST COMPLETE ON-LINE 24 HOUR LOTTERY SERVICE including 
On-Line Ticket Purchasing, Lottery Poois, Tips, Latest US and Intemational Re- 
sults, 1-800 number access, Down Load Lottery Data Bases to Tracker and Wheeler 
Disk, Bulletin Boards and MORE! Circle reader service card for information! 


Don't Hesitate! Place your Order Now! 


ONLY: $39.95 Pius $2.00 S&H 
| — MC/Visa Call Toll Free 1-800-824-7888, Ext. 283 
For Canadian Callers: 1-800-544-2600 
Entertainment On-Line®, Inc. Po. Box 553, Dept. PC, Westboro, MA 01581 
The PREMIERE Lottery Software and Audio Products Company 


MC, Visa and MO orders shipped within 1 week. Please allow 2 weeks for Personal Checks. 
MA Residents add 5% sales tax. ©1989 Entertainment-On-Line®, Inc. 


Order Direct or see Your Local Software Dealer. 


CIRCLE 767 ON READER SERVICE CARD 


ADULT SOFTWARE 
25 vol. CGA / 10 vol. monographics, 
World’s largest collection! 
$7.75 ea. ppd. (foreign orders & 3.5” add $1.00 ea.) 
25 vol. set $99.95 @ Monographics 10 vol. set $49.95 
Free al VISA/MC You must be 21—please state age. 
Gold Coast Computing Services 
PO. Box 1257-PCM, Secaucus, NJ 07096-1257 
1-201-864-0024 


WINGING-IT= 
Audio. \\ 
Air Traffic 
Control 
for Microsoft 
and ene le Or 


SPORTS HANDICAPPING 
SOFTWARE _ 


Simufators A \ 


Get an audio cassette including: 
ground, tower, departure, center, 
cach traffic 


HORSE RA ING. Oe 95, Enhanced $52.95, 
Advanced-$67.95. GREYHOUND RACING. 
appr controls, acvisories, $32.95, Enhanced-$52.95, Advanced-$77.95. 


weather alerts. Plus airport maps, & 

flignt plans. Realistic adventures. 
Order today! Fach tape: $12.95 
Beal ees soe ed 


Up to 17 entries analyzed: class, speed, 
times, odds, track, post, 1/8 or 3/4, stretch, 
& finish. Pro Football, Baseball, Basketballl- 
$52.95 each. Handicap races and games 
in minutes! 

Write: Software Exchange, P.O. Box 5382-PC, 
W. Bloomfield, MI 48033, (343) 626-7208. 

VISA & MasterCard orders toll free 


FREE INFO 1-800-527-9467 
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THE SHOWCASE FOR PRODUCTS AND SERVICES 
IN THE IBM STANDARD MARKET . 
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FINANCIAL 


the Rugg & Steele 
Mutual Fund Selector 


THE INTELLIGENT WAY TO INVEST 


FIND THE BEST FUNDS THE WAY THE PROS DO 


- Over 1,800 Mutual Funds & Market Indexes 

- 51 Fields of data per fund. 10-year history! 

» Search, Rank, Average, Total, Filter & 
COMPARE mutual funds 

- Pull-Down Menus & tremendous ease-of-use 

« Reports: 10 presentation-quality reports 

» On-Line Help System and User’s Manual 

« Export data to word processors & spreadsheets 

= The BEST PRODUCT at the BEST PRICE! 

= 30-DAY MONEY-BACK GUARANTEE 


Quarterty Equity or Fixed Income for $189, both for $299 
Monthly Equity or Fixed Income for $299, both for $499 


800 678-FUND (3863) 


GAMES 


PRO FOOTBALL SOFTWARE 

Get the winners edge with PC-PICKS Release 4, 
the nationally acclaimed Pro Football Analyst! 
Picks winners using adjustable formulas (over 
60% ATS in 1988). Includes 1989 schedule & 
huge database of stats for each NFL team. FREE 
Stat updates by modem during season. $44.95 
(6.95 for demo) MC/Visa/chk/mo. 
Microbrothers 

P.O. Box 339 

Lafayette, CO 80026-0339 

Order anytime at 1-800-628-2828 ext. 865 


Rugg & Steele, Inc. 
6433 Topanga Canyon Blvd., Dept. C1, Suite 108 


Canoga Park, CA 91303 VISA & Mastercard 
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MoneyCounrs’ 5.0 


rh The $29 Money Management 
= Solution. Guaranteed. 


MoweyCounts 5.0 is the easy-to- 
use, CPA-designed money 
management/accounting program 
for home and business. It offers: 
Cash, checking, savings & credit 
card management, checkbook 
balancer, budgeting, financial 
statements, graphics, fast financial 
data base with three-way look-up, 
inquiry reports & on-line help. 
Handles up to 999 accounts and 
100,000 transactions. Includes 
printed manual. Not copy protected. 


MoneyCounts 5.0 also 
@ prints any type of pin-feed or 
laser check & updates your 
records automatically ————— FZ 
@ estimates your 1988 income tax ———=<== © tian Technolgy — 
B analyzes financing options & 
373 Collins Road N.E. 


savings programs — computes 
interest rates & loan payments Cedar Rapids, Iowa 52402 


M@ FINANCIAL 


T | 


@ prints amortization schedules 

@ manages mail lists — zip & alpha 
sorts — prints labels & index cards 

B® provides password protection, 
fiscal year support & pop-up 
notepad 

@ 30 day money back guarantee 
(minus shipping) 

Call or send $29 plus $5 

Shipping/handling 

Check/VISA/MC/C.O.D. 


1-800-223-6925 


(in Canada 319/395/7300) 
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Combine your intuition as an investor with the brainpower 
of computerized technical analysis. MetaStock Profes- 
sional offers a wide variety of sophisticated charting tools for stocks, bonds, 
commodities, futures, indices, options and mutual funds. $295. 

* Up to 36 multiple, movable windows ° Profitability tester 

* 40+ pre-programmed indicators ° Import/export data 

¢ Compatible with 16+ data services ¢ Unattended operation 

* Desktop publishing compatible ° Supports over 130 printers 

* Create your own formulas ¢ Extensive user’s manual 


For a $5 demo disk, or for complete literature, call toll-free: 


1-800-882-3040 


EQUIS International * Box 26743, S.L.C., UT 84126 * 801-974-5115 
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PC Magazine 
Marketplace 
2nd Color 


Option Available 


TO PLACE YOUR AD IN 


PC Magazine Marketplace 
Call (212) 503-5115 


or (800) 825-4ADS 


Free Stock and Commodity 
Quotes on your Computer 


M8 NYSE, AMEX & NASDAQ. &@ Graphics H Portfolio Management 
@ 15 minute delayed ticker Ml One-time fee $995 Hf 30 day money-back guarantee 


LiveWire 


BY CABLESOFT 


CableSoft, Inc. 
307 W. Burlington 
Fairfield, IA 52556 


[So one 
M@ FLOWCHARTING 


BETTER FLOWCHARTER 

Know before you buy! EASYFLOW is the superb 
flowcharting program chosen by over 50,000 
users, and very favorably reviewed in the March 
10th 1987 issue of PC Magazine. See the 
“Index to Advertisers” under HAVENTREE to 
find our large display ad in this issue. Now 
available with 30-day MONEY-BACK guarantee. 
HavenTree Software Limited 

Order Desk: 1-800-267-0668 

Information: (613) 544-6035 

Telefax: (613) 544-9632 


Free Demo Disk 


800-367-7916 


Legal, Finance, Real Estate 


WINDOWS FLOWCHARTER $79 
RFFlow is a drawing tool designed specifically 
for flowcharts. Easy to learn, easy to use. 75 
shapes automatically adjust in size. Move, 
copy, or delete groups of objects. 7 levels of 
zoom. Use mouse or keyboard. On-line user’s 
manual. $5 trial disc. RFFlow requires Micro- 
soft Windows. 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland, CO 80538 

(303) 663-5767 


t Just Another 


TurboFlow is serious flowcharting soft- 
ware for your IBM PC at a price that won't 
cost you your kingdom. It’s easy to use and 
more powerful than Merlin’s magic. 

TurboFlow is menu driven, interfaces 
fa. {With desktop publishing software, and 
(Hest | supports a variety of printers and plotters 
[sais ieee | Bs ear Go So stop living in the dark ages. Call 1- 
et wt) "800-882-5822 andorder your copy, or ask 

i for our free brochure. 
TurboFlow $69 


‘TurboFlow & Logitech Mouse $ 89 
Legendary Software from: 


ECTROSONIC 


Garis #1, 


60 day money back guarantee!! 
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iM FLOWCHARTING 


It Isn't 
Fable 


610 S. Sherman #104, Richardson, Tx 75081 (214)669-2137 TurboFlow 
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PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don’t have the time to shop around, their only 
concern is getting what they need as quickly as possible. 
They'll DIRECT their attention to PC Magazine Marketplace 
For them PC Magazine Marketplace’ Direct-Response/Display Ad format represents a fast, easy 
and cost effective method of product acquisition. They know it will have the products they need 
and the information they want regarding price, volume discounts, specifications and delivery. 


If you think that your business can benefit from the 700,000 brand specifiers who read PC 
Magazine .. YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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Hi GRAPHICS 


“comPuTeR | siIDES FROM YOUR 
. 95 COMPUTER FILES 


Use your computer to design your next 
presentation. Then send us your files for 
imaging. Vibrant, high resolution slides 

delivered on your desk within 24-48 hrs. 


Dozens of software pkgs. supported. 


Call toll-free. IMAGE 
1-800/433-8829 
CENTER 


703/343-8243 © FAX: 703/343-0691 
1011 Second St.,S.W. ¢ Roanoke, VA 24016 
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THE 9 TO 24 PIN PRINTER TRANSLATOR WsiViewe 3Y>2 


;42TOPS STRETCH FROM AUTOCAD 

VENTURA-PRINT SHOP-P/MASTER-TAXVIEW 
PLUS 100’s OF 9 PINGRAPHICS PROGRAMS. (619) 743-5315 
PRINTS ALL GRAPHICS IN LQ. FAX (619) 746-6631 


wreerert Supports 60 Printers. DEALERS WELCOME 
VISA / MC 


Recommended by Epson, NEC, Foresight Ent. Inc. 
Panasonic, Seikosha, Star, Toshiba, 3499 Laredo Ln 
i eed Ree Autodesk, Softview and more. Escondido, CA 92025 
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36mm Slides In 24 Hrs Can your 


‘Transform volt ee drawing fic cH, 
“files into high-tes 
dean slides. program CH, 


E MO ONEY- SAVING. 

: TAIARANTEE! FREE Fed-k 
toll-free tech support ¥ 
-changes fe- -shot 

~ Call for details. a 
Accent Presentations, , 


990 Hightand Dive. Ste. 20 
0. Box 130 
ie Beach, CA 92075 
Only $8 per slide. 


1-800-222-2592 
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MicroArt 


for programmers, hackers, 
businesses, and fun! 


do this? 


CoDraw can! 


CoDraw is part of our full line of software 
for scientists and engineers: 

CoStat - for statistics, 

CoPlot - for scientific graphs, 

CoDraw - for technical drawings. 
$99 each or $259 for all three. 
John Dvorak says: “Don’t let the low 
price fool you; this is excellent software.” 


CoHort Software (415) 524-9878 
P.O. Box 1149, Berkeley, CA 94701 
(This ad was created with CoDraw.) 
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Complete Graphics Package 
features: ¢ PC arte sprites 
° clip art ° animation 
° rotate ° scale ¢ flip 

7 ° hide ¢ overlay 


business 


¢ backdrop ° solid 
# ° foreground ¢ tiling 
= ° demonstration mode 
° invert /reverse ¢ blend 
° enlarge * text ¢ pixel or 
block control and more! 


$49 95 introductory Offer 


Computer/Mind* 
3600 Stadium ¢ Kalamazoo, MI 49008 
(616) 375-0304 ¢ VISA /Mastercard /Cashier check 


TO PLACE YOUR 
AD IN 
PC Magazine 
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Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


MAKE CLIP—ART, LOGO, 
AND SYMBOL LIBRARIES 
WITH DIGI-GRID. 


Compatible with ALL software with 
PIXEL EDITING such as MAC PAINT, 
PC PAINT, and FIRST PUBLISHER. 


DIGI-GRID enables you to easily 
copy printed pictures and images. 


DIGI-GRID is guaranteed to work 
with your software or purchase price 
refunded. To order DIGI-GRID, send 
$17.95 (includes S/H) to: 


DIVERSIFIED ENGINEERING SERVICES 
1762 Avenida La Posta 
Encinitas, CA 92024 
1-(619)-942-0785 
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PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 
an HP pen plotter. Fast hi-res output. No jagged 
lines. Vary line width, color. Works with Auto- 
cad, Drafix, etc. Supports NEC P5/P6, IBM 
Proprinter, Epson LQ/FX, Toshiba, HP Laserjet, 
Okidata 29x/39x, Hercules/CGA/EGA/VGA. $64 
chk/m.o. 

Fplot Corporation 

24-16 Steinway St., Suite 605 

Astoria, NY 11103 

212-545-3505 


3 FREE SLIDES FROM YOUR PC 
COMPUTER SLIDE EXPRESS 

Converts your graphic files into 4000 line full 
color slides, overheads or printouts. All popular 
programs supported. 24 hour service by mo- 
dem or disk. As low as $6.50. Call or FAX for 
your FREE valuable ($27.00) coupon and FREE 
48 page catalog. 

Visual Horizons 

180 Metro Park 

Rochester, New York 14623 

Phone: (716) 424-5300 FAX: (716) 424-5313 


PRINTED GRAPHICS WITH TURBO 
GRAPHLINK does for your printer what TURBO 
PASCAL's BGI graphics does for your screen— 
in ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO's BGI com- 
mands, so adding printed graphics to your 
programs is a snap—and requires only two 
additional lines of code! Supports HP, Epson, 
IBM, NEC & Toshiba printers. Only $99 + $5 s/h! 
VISITECH SOFTWARE 

D5 3807 Ridgewood Ct. 

Pittsburgh, PA 15239 412/733-4775 


RAINDROP™ 

FAST, compact PrtScrn Utility for end users 
AND developers. Hardcopy as fast as 10 sec. 
Average binary size~ 6kbyte. 12 video graphic 
Stds. Scale, rotate, colorized & more. ‘CALL’ 
from user written programs. Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39.95. 
RAINBOW TECHNOLOGIES 

8106 St. David Court 

Springfield, VA 22153 

703-440-0064 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 
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FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen): Microsoft Fortran/ 
Pascal, R-M, Lahey callable routines. Graphics 
primitives, total 2-D plot support, 3-D plots and 
solid models. EGA/CGA Hercules mono. sup- 
port. HP/HI plotter? PLOTMATIC. Laser, dot 
matrix printer? PRINTMATIC. $135 ea. Any 2, 
$240, all 3, $340. Ask about our 15 fonts. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. PC 

Silver Spring, MD 20901 

(301) 593-0683 
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@ INVENTORY 


***dFELLER INVENTORY *** 

A business inventory program written in modifia- 
ble dBASE source code. The menu-driven pro- 
gram lets you locate items by inventory name or 
number. It keeps track of reorder points, ven- 
dors, average cost & other information. 

* dFELLER Inventory $150/Requires dBASE 1I/III 
* dFELLER Plus $200/with History & PO's. 
Requires dBASE Ill-IIl PLUS (for stock rooms) 
FELLER ASSOCIATES 

590 CR PPA, ROUTE 3 

Ishpeming, MI 49849 
***(906) 486-6024*** 
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INVENTORY MANAGEMENT 
Stock-Master 4.0, commercial grade system pro- 
vides Stock Status, Purchase Order Writing & 
Tracking, Trend Analysis, Quality Control Report- 
ing Detail Analysis, Bill of Materials, Multi Loca- 
tions and more. Modular, “micro” priced & 
configured to your needs. Cobol Source available. 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave. 

Newport Beach, CA 92663 

(714) 759-0582 


lf MAILING PROGRAMS 


MANUFACTURING INVENTORY $149 
Inventory control with Bill-of-Material Processing 
& vendor file for small-medium size batch 
manufacturers/job shops. Project material re- 
quirements, allocate material, maintain material 
cost per work order & for all WIP. Menu-driven, 
with on-line help screens. Can support 3 remote 
terminals. Meets requirements of MIL-l-45208. 
REALTIME AUTOMATED 

9820-16 Indiana Ave. 

Riverside, CA 92503 

714-353-0406 FAX 714-353-0407 


“SHIP FASTER WITH SHIPMASTER™ 


= SUPPORTS ALL UPS FUNCTIONS 


m INCLUDES SCALE INTERFACE 
m MENU DRIVEN 


m- SPECIAL REPORTS — 
a EASY He TALL-EASYT 70 USE a 


DATA BUSINESS SYSTEMS 


11640 Coley River Cir. « Fountain Valley, CA 92708 = 714/662-3282 » FAX 714/662-1906 
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Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy ® 1805 Cottonwood ® Carlsbad, CA 92009 
(619) 931-0350 
“Tt’s so easy—even the boss can use it!” 
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PostWare for the BIG Jobs 

Fast, accurate PC software for commercial & 
large volume mailers. Corrects addresses & 
adds ZIP, Carrier Rte and ZIP +4 at 81,818 
records/hr. Mail stream sorting at 14,690 
records/min. USPS certified at over 99% accu- 
rate. Calculates postage, prints labels & bag 
tags. Call for FREE brochure. 

Postalsoft, Inc. 

4439 Mormon Coulee Rd. 

La Crosse, WI 54601-8220 

608/788-8700 (in WI) 800/831-MAIL (6245) 


Paennr ep emie ne ee Ben 
Hi MANUFACTURING 


pc/MRP 
pc/MRP can make life easier by tracking every 
aspect of your growing concern. pc/MRP’s 
integrated modules include accounting, sales 
purchasing, inventory, receiving, stockroom, 
bills-of-materials, invoicing/billing, and 
customer/vendor address book. pc/MRP inte- 
grates information from each element of your 
business into a unified package. 
*Working Demo Pkg complete with manual $25 
*Single User Package $395.00 Complete 
*Multiuser Package $695.00 Complete 
SOFTWARE ARTS CONSULTING 
(408) 248-6445 
Call for free literature 
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MedicAide 


Complete A/R Patient Billing System with: 
¢ Billing Statements & Insurance Claims 
Flexible Adjustments for Ease of Use 
@ Practice Mgmnt. Reports with Graphs 
99 Doctors & 99 Fee Schedules 

@ Word Processing with MailMerge 


$249.90 


<=» 30 Day Money Back Guarantee = 


(602) 421-1287 


1915 Avenida De Palmas. Suite 3 
Casa Grande. AZ 85222 
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PRACTICE MANAGEMENT 

MD VersaForm, the most flexible patient ac- 
counting and insurance claims package. Pro- 
grammable, fully customizable, includes com- 
plete database management system. Customize 
reports, files, and screens. Full source includ- 
ed. LAN support. Dealers wanted. $995 for 
single user. Free literature & demo. 

Applied Software Technology 

591 W. Hamilton Ave. Ste 201 Dept 99 
Campbell, CA 95008 

800-678-1111 ext. 99 
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M@ MEDICAL 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 

dental or ophthalmic practice. 

$195 Base system: patient data base, recalls, 
report generator, letter writer & more 

$395 Point of service transaction processing 
(superbills, financial reports, receipts) 

$395 Patient billing module (statements) 

$695 Automatic 3rd party billing: tailorable 
claim forms with ICD/procedure codes 

free Full featured demonstration disk & doc. 

*******30 day money back guarantee ******* 

GAMMA Incorporated 

Three Dundee Park 

Andover, MA 01810 

(508) 470-0080 


COMPUMEDIC™ 

PROVEN Practice Management System—in use 
8 yrs. Electronic claims, A/R, A/P,G/L, Schedul- 
ing, statements, insurance forms, practice analy- 
Sis, word processing, recall, delinquent tracking, 
historical data. FLEXIBLE! user designed forms/ 
reports. Call for pricing. Dental (DentalWare™*), 
& Veterinary. (VetLogic™) also avail. Dealer 
inquiries invited. 

DATA STRATEGIES, INC. 

17150 Via Del Campo Suite 203 

San Diego, CA 92127 (619) 451-0480 


MICRO MUSIC 
Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 


Complete Support 
Before During and After Sale 
FREE CATALOG 
with Hundreds of MIDI Products 
MICRO MUSIC 5269-17 Buford Highway, 
Atlanta, GA 30340 (404) 454-9646. 
Worldwide Shipping _ 
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“LET THE MUSIC PLAYT™ 


VOYETRA « TANDON 


¢ DYNAWARE * ROLAND 


¢ MUSIC PRINTER PLUS 


¢ SAMPLE VISION « 12 TONE 


¢ PERSONAL COMPOSER + SNAP 


e MUSIC QUEST + IMAGINE 


CONSULTING & SALES 
1-800-243-MIDI 
10 a.m. — 6 p.m. 
BBS SERVICE 
1-615-327-2514 
6 p.m. — 10 a.m. 


Industry- ete Gere TSE Inte 
and Sequencin r 
Oot 7 res a Frame. | 


Vie oo, 5th Ave, Dep 
Pelham, NY 10803 (014) 73 _ 
Send for our free PC Music catalog - 


CIRCLE 786 ON READER SERVICE CARD 


FORTE I/ll MIDI Sequencers 

16/32 tracks, 16 channels/track Record/ 
Playback. 1,000,000 notes. Most powerful 
MIDI editing. Rhythmically flexible Step entry. 
Auto Punch, quantization, realtime playback 
control, DOS shell. New in FORTE Il: System 
exclusive storage, unlimited looping, SMPTE 
cue list, Songlist, Accel/ritard. $150/$250 
LTA Productions 

P.O. Box 6623 

Hamden, CT 06517 

(203) 787-9857 


Complete Music Studio for $200 
Why pay more. . . for less? 

Basic MIDI: Interface card 

GFmusic: 255 track, sequencing software 
SongWright IV: Notation software 

Lowest price on the marketi Include $5. for 
shipping. VISA, MC, COD Accepted. 
OPTRONICS TECHNOLOGY 

P.0. Box 838 

Lessburg, VA 22075 

(703) 338-2110 


SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
Sic, songs, scores with text, chords, symbols. 
Compose, edit, copy, record, transcribe, play, 
transpose to any key. Bass/treble, multiple 
Staves, ail meters. MIDI optional. IBM/Epson/ 
Star printers; CGA/Hercules graphics. $89.95. 
LaserJet plus $30. Send for free sample output. 
SongWright Software 

Route 1, Box 83 

Lovettesville, VA 22080 

(703) 822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Mi PREVENTIVE MAINTENANCE 


FLEET/EQUIP MAINTENANCE 

A preventive maintenance & report generating 
system for vehicles/equip that require periodic 
maintenance. Some features: Totally menu driv- 
en; Cost per mile/hr reports; PM reports; 
Scheduled maintenance reports & warning; 
Service history; Gas/Oil history; Parts/Cost: Oil 
analysis results reporting. 

RAM Systems Inc. 

224. Causeway Blvd. 

La Crosse, WI 54603 

608-782-8130 


Memory Minder 


Memory Minder is the most comprehensive 
disk diagnostic program available for 
microcomputers. Any operator can quickly and 
easily check the vital operating parameters of 
their floppy drives, including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it to align the drives without 
the use of an oscilloscope. 

IBM PC, XT, AT program and manual $70. 
Precision Alignment Diskettes sold separately 
$40 each. 5.25” 40 track, 5.25” 80 track, 1.2 
MB AT, or 3.5” 80 track drives. 


SA, J&M Systems, Ltd. 
15100-A Central SE 


Albuquerque, New Mexico 87123 
505/292-4182 
We accept MasterCard and Visa 
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i PROGRAMMERS 
TOOLS 


VirtualWindows 
Direct Screen Video 
Pull Down Menus 


Many of our users say that our 
Borland Pascal & C routines 
are the fastest... extremely 
flexible... highly recom- 
mended... second to none. 

i For more information or to 
order call today! 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to organize, 
operate, and control an effective preventive main- 
tenance system. Applicable to any type of busi- 
ness or industry. Full screen input and displays, 
plus function key help command. Maintains his- 
torical data, creates work orders, and provides 
numerous reports. For info, write to: 

PENGUIN COMPUTER CONSULTANTS 

P.0. Box 20485 

San Jose, CA 95160 
(408) 997-7703 


FAX: 408-927-0570 


SOFTWARE 
P.O. Box 292786 
Lewisville, TX 75029-2786 

(214) 539-7855 
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@ PROGRAMMERS 
TOOLS 


QuickWindows Advanced user-interface library for both text and graphics modes. 
Features menus, windows, dialog boxes, mouse, and more. Intuitive! $139 


QuickComm communications library supports 16 serial ports, Hayes modem 
commands, xmodem & ymodem file transfer. Interrupt-driven. Fast! $139 


Money and Both libraries are written entirely in assembly language. FREE versatile 

et EY QuickWindows-based, terminal /demo program. 30-day money-back guarantee. 

Brain Cells! i royalties. Order NOW! Visa/MC/COD. Special: Order both libraries for $249 

Software Interphase, Inc.e 5 Bradley St., Suite 113 ¢ Providence, RI 02908 e TEL (401) 274-5465 
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FREE 
BASIC Programming Magazine 


Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please cail or write for your free copy! 


Crescent Software 
11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 


QuickBASIC 
Programmers 
Save Time, 


Is Your Software HELP-less? Get... 


Help On The Side adds independent but cooperative Help systems to 
applications and software - without recompiling or reprogramming! 

It features context-sensitive, popup Help windows, is easy to use and easy 
to implement. And, it works with any application or software product. 


COMPUTER INFORMATION BY DESIGN, INC. 
16255 Ventura Blvd. Suite 905 e Encino, CA 91436 @ (818) 788-3260 
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= PROGRAMMERS TOOLS 
SOURCER.. 


COMMENTING DISASSEMBLER 


Sourcer,, creates detailed commented source 
code and listings from memory, .COM files or 
-EXE files directly suitable for assembly. Built in 
data analyzer and simulator resolves multiple data 
segments and provides detailed comments on 
interrupts and subfunctions, I/O ports and much 
more. Optional BIOS Pre-Processor , generates 
detailed commented listings for any BIOS. Out- 
standing review in PC Magazine 4/26/88 pg. 46. 


SOURCER $ 99.95 
SOURCER w/BlOS Pre-Processor $139.95 


S&H: USA $3; Can/Mex $10; Other $15; CA Res. add tax. 
To order or receive information just call! 
1-800-662-8266 — 
V COMMUNICATIONS 


3031 Tisch Way, Suite 802, Dept. PC 
San Jose, CA 95128 * (408) 296-4224 


DIS-ASSEMBLING 

Code-Generator ($119.00) can dis-assemble 

any COM. EXE, Device Driver, BIOS, Child 

Program. Also it can 

@ Simulate the program 

@ Record each instruction executed through 
program flow 

@ Dis-assemble the indirect call by simulation 

Dual Software 

260 Sth Avenue #1205 

New York, NY 10001 

(212) 725-0528 


Opt-Tech Sort/Merge 4.0 

Extremely fast Sort/Merge program. Run as a DOS 
command or CALL as a subroutine. Unlimited 
filesizes, most languages, datatypes & filetypes 
supported including Btrieve and dBASE Il & Ill. 
Advanced features include record selection, re- 
cord reformatting & much more! Call or write for 
more info. MS-DOS $149, 0S/2, Xenix $249. 
Opt-Tech Data Processing 

P.O. Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


A LIBRARY GF TURBOPASCAL 
ROUTINES — REVIEWERS 
RATED IT “OUTSTANDING 
“EXTRAORDINARY.” TH/S 

TELLS YOU ABOUT 


Call 408-438-8608 


TurboPower Software 


P.O. Box 66747 TUS 
Scotts Valley, CA 


95066-0747 


FREE BUYER’S GUIDE 


Call or write for your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 800 software products from 
more than 300 manufacturers, plus infor- 
mative articles by some of todays industry 
experts. Programmer's Connection has 
Supplied the professional programmer 
since 1984 with quality products by offer- 
ing unbiased advice, low prices, fast 
delivery and no hidden charges. 


Programmer’s Connection 
7249 Whipple Ave. NW 
North Canton, Ohio 44720 


USS aieeh earn eee 800-336-1166 
Caladae ante ea kd, 800-225-1166 
IREFBUGIAD chests cas chvcsvcacecs 216-494-3781 
ers a0, eee 216-494-5260 

Dh aren cee eee 9102406879 


interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2; familiar com- 
mands, large file support and network compatibility. 


Command Technology 
Corporation 


1900 Mountain Boulevard, Oakland, California 94611 
Phone: (415) 339-3530 FAX: (415) 339-3883 Telex: 509330 CTC 


CIRCLE 790 ON READER SERVICE CARD 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 

is assembler subroutines, and we even have a package that lets you make 

your QB programs memory-resident in as little as 8K of memory! 

Call Toll Free or write for detailed information with no strings attached. 

1-800-922-3383 © 404-552-0565 * CALL M-F, 9-6 Eastern Time 
MicroHelp, Inc. ¢ 4636 Huntridge Drive ¢ Roswell, GA 30075 
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: PC MAGAZINE AUGUST 1989. 


lH PUBLIC DOMAIN/SHAREWARE 


BEST 
VALUE 


Shareware/Public-Domain 
Programs less than 60 cents each!! 


Take a close look at other companies 


istributing Shareware, and you will see --- 
her companies advertising in this m agen Bee charge $3 or 
so for a diskette with one Sin 2 £9 a or you have ete commit 


to to buy 2. certain num ero eir “special offer". 

H E, over 3200 programs pie available from a 
elector of over 330 disks, each en jul of ate rams!) is listed 
and described in our 56 page c Og. Ougnt in any 

Seems for onl re .75 per rate ith an average O oe 6 
is 


dro proarath WHAT A SEL ate ti less than 60 cents per ram!! 


aN programs in nthe PE 


S CHOICE collection includes --- 
*Word (Ogese ors) 


Ane rsonal Finan * ees te dye ms! 
*Utilities! Disk. Ge ater, Screen, etc) cout Clones! 
rogramming Languages! Su Bace ystems! 


ne much, much more! Because of the large number of 
programs in the collection, we couldn't even begin to ‘ist in this 
ad what is contained in the collection. But, en a call, and the 
complece FREE catalog will be sent right out to you. Once in your 
hands, you will be able to erey useful and interesting prc Egan: 
at just a fraction of the price that other companies charge 
People’s Choice 
P.O. Box 171134-P 
Memphis, TN 38187 


1-901-763-0471 
(Nationwide catalog orderline) 
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FREE 
PUBLIC DOMAIN & 
SHAREWARE CATALOG 


PS/2 - AT COMPATIBLES 


Latest Versions of Virus-Free Software 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 51/4" and’ 3.5° format: 


Write to: 
SOFTSHOPPE 


POB 709, Ann Arbor, MI 48105 
(313) 763-8721 


1.2MB5%4 
HARE-NET 
POB 12368, Dept. G 
405-524-5233 Oklahoma City, OK 73157 
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IBM SOFTWARE 
CATALOG 


Detailed Descriptions. 


IBM 
CATALOG 


72 PAGES! 
Software, Ribbons, 
Labels, Books, Etc. 
P.O. Box 8225-M 


‘Van Nuys, CA 91409 oe) 


CALL NOW! 
TOLL FREE-24 HRS. 


1-800-245-BYTE 


1000's of Great Programs 
Only $299 per Disk 
Carefully Selected 
Fully Tested 


Includes Exclusive 
2 FREE disk offer 


THE SOFTWARE LABS 
3767 Overland Ave. No. 112 
Los Angeles, CA 90034 
Write or Call (213) 559-5456 
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Best Bits & Bytes 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 
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S25. PER DISK 
$1.00 This Ad 
20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $20+ $3 S&H 


QubeCalc, EDRAW, AutoMenu, Math Tutor, 
PC-DOS Help, Baker's Dozen, Languages, 
EZ-Form, PC-Style, PackDisk, PC-Stock, 
KidGames, Best Games, Home Inventory. 
PC-Outline, Form Letters, ImagePrint, 
SideWriter, PC-Prompt, Best Utilities. 


O FREE CATALOG 
al - 
BRIGHT FUTURES Inc. 


P.O. Box 1030, East Windsor, CT 06088 
CIRCLE ON READER SERVICE CARD 
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FREE SOFTWARE 


TOP 10 IBM SOFTWARE | 
e 10 disk set - latest versions 
PC Write, PC Calc+,TreeView 
DanCad, File Express, Moraff's 
Revenge, HGCIBM, Novatron, 
Home Base, Spacewars, plus 
our 1600+ disk catalog 
PAY ONLY $5.00 S/H 
e Visa/MC/Amex/Check 
International Software Library 
511 Encinitas Blvd. Ste 104 
Encinitas, CA. 92024 


CALL 800 669-2669 
limited introductory offer 
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FREE 
CATALOG ON DISK !! 


Great collection of 
public domain/shareware 
software for 
IBM & Compatibles 
MANY to pick from. 


$1.50 Lowest 


PUN’KIN HEAD SOFTWARE 
P.O.BOX 289159 
Chgo, IL 60628 

.25" only 
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MORE BYTES FOR THE $$$ 

We carry only the BEST Shareware/PD pro- 
grams in our library. Many, many new updates/ 
additions! Over 700 disks FULL of useful pro- 
grams, as described in our FREE 40 page 
(printed) catalog! As low as $1.50/5.25” disk 
and $3.50/3.5” disk! Orders shipped in 24 hrs. 
MC/VISA. 

BIG BYTE Software (was GLW Software) 

P.0. BOX 14008 

Arlington, TX 76094-1008 

(817) 265-2007 (24 hrs.) 


SOFTWARE SAMPLER 
& 88 PAGE CATALOG! 
(fo IBM *'/Compatibles) 
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Mi REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to plot/print plats 
of any scale- Any description- use Any mea- 
surement! Calc. areas, error of closure, plots 
multi tracts. IBM/compat with monographics, 
CGA or EGA capability. $190. Or send $15 for 
real working demo, refundable with order. Visa/ 
MC/chk. Free info. 

LAN/SCAN, Inc. 

P.O. Box 6863 

Abilene, TX 79608 

(915) 672-2901 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 for 
residential & commercial properties and other 
bkkp’g. Flags deling't tenants: prints budgets, 
checks, invoices & 1099S. No retyping of 
recurring data. * “Real Analyzer.” $195, when 
deciding: buy/sell, exchange, or refinance. 
30 day money back guarantee. 
REAL-COMP INC. 

P.O. Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our software 
have found it comprehensive, flexible and easy 
to use. We offer systems to manage the follow- 
ing types of properties: COMMERCIAL/ 
RESIDENTIAL/CONDOMINIUM/HOME- 
OWNERS ASSOC./MINI-STORAGE FACILITIES 
For more info. and sample printouts call: 
REALTY AUTOMATION 

11365 East Shore Drive 

Hayden Lake, ID 83835 

(208) 772-3259 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 


IBM STANDARD 
MARKET: 


@ REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive software for managing residen- 
tial, commercial, condos, and more. Three ver- 
sions: Basic PM for owner/manager—t495, De- 
luxe PM for professional management—$1,195, 
Multi-User with Novell network compatibility— 
$2,395. Includes check writing, recurring ex- 
penses, G/L, management reporting. 

YARD! SYSTEMS, INC. 

813 Reddick St. 

Santa Barbara, CA 93103 

805-966-3666 


PROPERTY MANAGEMENT 
Rental-Ease. New state of the art property man- 
agement software. Extremely fast and easy to 
use. Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing. No extra modules to buy. The 
ultimate in property management. $695 com- 
plete. Free brochure, Demo $10. 

STRATEGIC OFFICE SYSTEMS 

688 North 500 West #61 

Mt. Pleasant, UT 84647 

800-942-6784 or 801-462-2130 


@ RELIGION 


H RELIGION 


=NAS COMPUTER BIBLE 'M= 
: Version 2.0 
‘New American Standard 
The best-of the best sellers 


For IBM and 100% Compatible 
- Instantly searches text for any 
word or phrase. 
* Allows verses to be saved for 
use with word processors. 
- Also includes windowing 
capability. 
Mail check or money order to: 
Foundation Press Publications 


P.O. Box 6439 
Anaheim, CA 92816 
<= (714) 630-6450 
$129.95 (CA orders add 6% tax) 
plus $4.00 shipping & handling 
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PARISH DATA SYSTEM ™ 
Comprehensive census/contribution program. 
Easy to operate, menu driven. Family, member, 
financial info & reports fully integrated. Selec- 
tive lists, labels, contribution/tuition state- 
ments, personalized letters. User can create 
own reports, letters. Other church programs 
available. Over 2600 users. Free info. 

Parish Data Systems, Inc. 

3031 W. Northern Ave., Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICKVERSE BIBLE CONCORDANCE is a fast, easy-to-use tool for general Bible 
study and in-depth research. QUICKVERSE puts the complete text of the Bible at 


your fingertips, allowing you to: 


# Instantly locate any word or verse in the entire Bible. 

@ Search for phrases, combinations of words (in any order), or any word ina list. 
= Limit searches to a particular range of books, chapters, or verses. 

= Print verses in a variety of formats or save them to file for export to your word 


processor. 


® Outperforms products costing much more. Carries a 30-day money back 


guarantee (excluding shipping). 


(Features listed are for IBM/Compatible; Macintosh version also available.) 
Four translations available, please specify version and disk size when ordering. 


KJV $49 0 NIV $59 0 


RSV $53 0 


NKJV $53 0 


Add $5 shipping/handling. Disk size 5 1/4 0 or 3 1/2 O (add $3) 


JM 
Parsons Technology, 
Dept. M, 


375 Collins Rd. NE, Cedar Rapids, IA 52402 


Call or send Check/VISA/MC or C.O.D. 


1-800-223-6925 


(In Canada Call 319-395-7300) 
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PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers who read PC 
Magazine don’t have the time to shop 
around, their only concern is getting 
what they need as quickly as possible. 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Marketplace’ 
Direct-Response/Display Ad format 
represents a fast, easy and cost effec- 
tive method of product acquisition. 
They know it will have the products 
they need and the information they 
want regarding price, volume dis- 
counts, specifications and delivery. 

If you think that your business can 
benefit from the 700,000 brand spec- 
ifiers who read PC Magazine ... 
YOU'RE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 


SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 


WORDsearch™ is the world’s 
fastest, most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word processors. 

$99.00 plus $5 p&h. Full- 
function demo, $7. Call about 
our 30-day no-risk free trial. 


800-888-9898 


5014 Lakeview, Austin, TX 78732 
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H@ RELIGION 


Bible Challenge 


An Exciting New Game For The Entire Family (1-6 Players) 


Test your biblical knowledge! “Bible Challenge” is a “board style” computer game with over 
1500 challenging questions. Creat for parties and social events! Players can be divided into 


teams for lots of fun, laughter and fellowship! 


eS 


VALUE MART - SOFTWARE mm . 
Special Introductory Offer -$24.95 Plus $1.00 shipping & handling a 
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CHURCH SOFTWARE 


Discover for yourself why more churches are choosing Power Church Plus.® 
Try out the leading membership and accounting package. 


Call today for your FREE full-working DEMO. 


F1 SOFTWARE, P.O. Box 3096, Beverly Hills, CA 90212 
(213) 854-0865 
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M@ SALES MARKETING 


Mail order sales are governed by rules of 


the Federal Trade Commission (FTC) and 
various state laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertising in this 
section are eager to serve your needs. 


FTC rules say: 


1. The Seller must ship your order 
within 30 days of receiving it, 
unless the advertisement clearly 
states it'll take longer. 


2. If it appears that your order 
will not be shipped when prom- 
ised, the Seller must notify you in 
writing in advance of the prom- 
ised date, giving a definite new 
date, if known, and offering you 
the opportunity to cancel the 
order with a refund or consent to 
a definite delayed shipping date or 
an indefinite delay. 


3. The Seller's notice must contain 
a stamped self-addressed card or 
envelope with which you can 
indicate your preference. If you 
don’t respond to this notice, the 
Seller may assume you agree to 
the delay, but must either ship or 
cancel your order within 30 days 
after the original shipping date 


PC MAGAZINE AUGUST 198: 


promised or required. A prompt 
refund must be made when an 
order is cancelled. 

4. Even if you've consented to an 
indefinite delay, you retain the 
right to cancel the order at any 
time before the item has been 
shipped. 

5. If you choose to cancel an 
order, that has been paid for by 
check or money order, the Seller 
must mail you a refund within 
seven business days. If you cancel 
an order for which you paid by 
credit card, the seller must credit 
your account within one billing 
cycle following receipt of your 
request. Store credits or vouchers 
in place of a refund are not 
acceptable. 

6. In the event that the item you 
ordered is unavailable, the Seller 
may not send you substitute 
merchandise without your ex- 
press consent. 


1-800-233-2139 


lM SALES MARKETING 


SALES ALLY” 


Software for Sales & Marketing Solutions 
SALES: 


CIRCLE 811 


TELEMARKETING: 


© Account Management © Cail Lists 
© Lead Tracking © Call Reports 
© Direct Mail Order Entry 
© Word Processing © Scripting 


O Forecasting MAR 


CO) Management Reports & Statistics 
©} Product Analysis 
(© Competitive Information 


IBM PC & compatibles, LAN systems. Sales Ally is a 
trademark of SRI, 8100 Cherokee St Phila., PA 19118 
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Leader in Sales Force Automation! 


Client Management, Telemarketing, Direct Marketing, Field Sales, Custom Reports, Lead Tracking, Profiling, Call Scheduling, Autodial, 
Followup Letters, Unlimited Notes & Contacts, Laser Interface, Pop-up Windows, User-customizable for any Business, True LAN System. 


New! SaleMaker PIUS pcatan versions 1 
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HOW TO SUCCESSFULLY BUY THROUGH 
MAIL ORDER AND PROTECT YOUR RIGHTS 


TIPS WHEN ORDERING 
When ordering by mall: 


State precisely what merchan- 
dise you want, specifying details 
such as model, make, size, compo- 
nent parts, etc.; 

Confirm the price and expected 
delivery date as stated in the ad; 

Indicate whether you will 
accept a substitute product if the 
item you ordered is unavailable, 
and, if not, that your payment 
should be returned; 

Don't send cash, you will have 
no record of payment if a problem 
arises, and; 

Keep a copy of your order and 
all other correspondence with the 
Seller. Your records should in- 
clude the company’s name, ad- 
dress and phone number; a 
description of the item ordered; 
your cancelled check or a copy of 
the money order; record of the 
date you mailed the order, or the 
time and date of your conversa- 
tion, and the name of the person 
you talk with; and any sales slips 
and shipping receipts. 

Ask about servicing and refund/ 
return policies and with whom 
you should correspond if there is 
a problem. 


IF YOU HAVE PROBLEMS 
1. If you have not received your 


-800-433-5355 


CLIENT & SALES MANAGEMENT SOFTWARE 


THE 
SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE 
IBM STANDARD 


Box 531650, Grand Prairie, Texas 75053 C 


order as promised or if the item is 
defective, immediately notify the 
Seller in writing referring to your 
order by description, price, date, 
as well as by account number and 
order number, if available. Make 
sure you keep a copy of the letter. 


2. If you complain by telephone, 
send a follow-up letter to confirm 
what was said. 


3. If you think the merchandise is 
defective, reread your product 
instructions and your warranty 
carefully to be sure you don’t 
expect features or performance 
the product isn’t designed to give. 
Then contact the Seller for in- 
structions. Don’t return it to the 
Seller until you have been in- 
structed to do so. 


4. When returning merchandise 
make sure you keep the shipper’s 
receipt or packing slip; your right 
to be reimbursed for postal cost is 
determined by store policy. 


§. If you have completely dis- 
cussed your problem with the 
Seller and are still not satisfied, 
write to the consumer complaint 
agency in the Seller's state. If you 
paid for the merchandise by credit 
card, you may have rights to 
withhold payment under a Federal 
law called the Fair Credit Billing 
Act. 


(214) 264-2626 


12/22/87, Ver 1.51 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC Maga- 
zine don’t have the time to shop around, 
their only concern is getting what they need 
as quickly as possible. 


They'll DIRECT their attention to 
PC Magazine Marketplace 


For them PC Magazine Marketplace’s 
Direct-Response/Display Ad format repre- 
sents a fast, easy and cost effective method 
of product acquisition. They know it will 
have the products they need and the infor- 
mation they want regarding price, volume 
discounts, specifications aid delivery. 

If you think that your business can bene- 
fit from the 700,000 brand specifiers .who 
read PC Magazine ... YOURE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or (800) 825-4ADS 


SW/Scientific 


begins on following 
DEGC7 as 


! 
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BUILD A REAL-TIME 
DATA ACQUISITION 
& CONTROL 
APPLICATION FOR 
$50 PER CHANNEL. 


Attend the Free SOLUS" Seminar 


and discover a new world of control, economy and simplicity. 


At the free introductory seminar in 
your area you'll get a first-hand 
look at the all new SOLUS™ Per- 
sonal Control Computer.™ 

You'll discover a surprising 
array of features and capabilities. 
Like 36 digital/analog I/O chan- 
nels. The ability to locate SOLUS 
in remote locations. And daisy- 
chain multiple SOLUS computers 
for large applications. 

All for just $895 * 

And, you’ll learn how easy it 
is to create real-time applications 
that solve your acquisition, 
monitoring, data logging and ; 
control needs — more easily and gE 
cost effectively than you ever 
thought possible. 


For seminar information or SEMINAR SCHEDULE 
6 


reservation, call: Sept. Boston, MA 


503-635-3023 Sept. 7 Raleigh/Durham, NC 
(8:00 am to 5:00pm PDT) Sept. 19 Newark, NJ 
Or, to receive more info on Sept. 20 Washington, DC 


the SOLUS Personal Control Sept. 27 Portland, OR 
Computer, call: Oct. 3 Los Angeles, CA 


: 5 Oct.5 Orange County, CA 

800-247-5712 Oct. 10 San Diego, CA 
Oct. 12 Dallas/Ft. Worth 
Oct. 17 Chicago, IL 
Oct. 19 Houston, TX 
Oct. 24 San Jose, CA 
Oct. 26 Seattle, WA 
Call 503-635-3023 for 


reservations and seminar information. 


To Other 


36 digital and analog I/O channels in a 
compact, intelligent, stand-alone unit 
that can be located anywhere. &" wide, 
2.25" high, 6.25" deep; 2 lbs; requires 


.. *Host PC software extra. Monitoring 
ssmemma «= software: $595. Control software: $495. 


* TMI, inc. 
4000 Kruse Way Place, 2-285 
Lake Oswego, OR 97035 
Phone (503) 635-3966 
FAX (503) 635-3004 


SOLUS’ menu-driven graphical software 
runs on a host PC, and makes it easy to 
create real-time data acquisition and 
control applications. 


© 1989 TMI, inc., SOLUS™ and Personal Control Computer™ are trademarks of TMI, inc. 
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he world’s leading soft- 

ware manufacturers 
depend on Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
you to SuperLock™ — invisi- 
ble copy protection for 
IBM-PC (and compatibles) 


and Macintosh. 


Hard disk support 

No source code changes 
Customized versions 
LAN support 

New upgrades available 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lakeway, Suite 200 
Sunnyvale, California 94086 
FAX (408) 773-1405 


CIRCLE 840 ON 
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a COPY PROTECTION 


Designed for clone compatibility & strength 


¢ Thwarts ALL Bit-copy Software 

¢ Protect any COM/EXE w/o Source changes 
¢ Shut down Debug Tracing & Disassemblers 
¢ Supports all Hard & floppy Disk formats 
¢ Restrict or allow Network Installs 

¢ Limit program use by Date or #Executes 
¢ Remotely reset Installs, Date or #Executes 
¢ No damaged media or 1/0 plugs 


For IBM & clones-$195 & up-Free Info & Demo 


Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 


(800) 227-0644 (816) 776-2700 
FAX (816) 776-8398 
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SOFTWARE COPY PROTECTION 
@ Installs easily on your IBM-PC software. 
@ Defeats all disk copy software. 

@ Supports all Hard & Floppy disk formats. 
@ Requires NO special devices or disks. 

@ Invisible to your end user. 

Eval. disk protects 2 disks 

Starter kit protects 100 disks 

L-Tech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Heights, NJ 07604 


(201) 288-1608 BBS.201-288-8795(8/N/1) 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Parallel Port Interface) 

@ STANDARD KEY TAG 
Unlimited executions 

® COUPON KEY TAG 
Limited executions 

® DURATION KEY TAG 
Limited (days, hours, min.) 


For Disk Security 
High Level Security 
@ PADLOCK II DISK 
@ SAFEGUARD DISKS 
@ COUPON DISKS 
(New Macintosh Version) 


For Hard Disk Protection 
°e HDCOPY 


Low Level Security 
User Installable Protection 


e PC-PADLOCK 


The market is filled with copy 
protection products which burden the 
user or simply don’t work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 


Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY SINCE 1979 
721 W. Algonquin Rd. (312) 364-SOFT 
Arlington Hts., IL 60005 (7638) 
FAX 364-7698 

Telex 493-7109 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


: 


@ SECURITY i STATISTICS 


| ~—_BIT-LOCK® SECURITY 
HANDS OFF THE PROGRAM® Piracy SURVIVAL 5 YEARS proves effectiveness High performance STATISTICAL SYSTEM 


PC S ECU RITY & of powerful multilayered securily. Rapid decryp- 
tion algorithms. Reliable security device trans- 
parent to PARALLEL or SERIAL port. Compli- 
eet arte ipa Conia peeks mented by low cost KEY-LOCK™ multifeatured | 
vents unauthorized access of your PC's subdirec- COMPU-LOCK™ including countdown, timeout, A powerful, elegant, and super-fast statistical package integrated with 
tories, files and disk drives. data encoding & multi-product protection. complete data management and dynamic graphs. Comprehensive selec- 
HANDS OFF THE PROGRAM provides a sophisti- MICROCOMPUTER APPLICATIONS tion of descriptive, inferential, and exploratory statistics with forecasting. 
ace ta cmameeacignmd Mamet: (ieee STATS+ features intelligent, two-way interfaces to data from Lotus, 
the hard disk. Users may access only their own Littleton. CO 80122 Symphony, dBIlIl+, and other programs. For more info look for our ads in 


areas and any other area protected with a lower most computer journals, ask your dealer, or contact StatSoft. Price $245 
privilege. (303) 922-6410 or 770-1863 (+$5 ship/handl). 

HANDS OFF THE PROGRAM protects files on 

your hard disk by preventing unauthorized users 


from modifying the DOS file attributes (Read Only, THE ULTIMATE PROTECTION iy 2325 E. 13th St., Tulsa, OK 74104 
Hidden, System). For example, use the READ Keep your software honest with: (918) 583-4149 


ONLY attribute to prevent virus programs from 


i Seba . StopView—Stop hackers, track eu Soft: Overseas offices: StatSoft of Europe (Hamburg. FRG). ph.: 040/4200347; StatSoft UK (Lon- 


eae PL Eee bene i ware, without copy protection ($250.00) don, UK). ph.: 07072 71166: Hearne Software (Melbourne, Australia). ph.: 613-497-4276 
disk may not be booted, accessed by applications @ StopCopy Plus—Defeat ALL copiers, secure CIRCLE 821 ON READER SERVICE CARD 


Sone) Oaaiediia the DOSE CHy Alcon: your software, with transparent, option filled, 


HANDS. OFF THE PROGRAM incorporate copy protection ($450.00) &® Statistical ; 
advanced seu tecmaues on PC running ff Free demonstration package avaiable aLISLica SoS Es see er 
Drive C is prevented while the PC is in use, the BBI Computer Systems Navigator me MINITAB features intuitive 
security manager is protected against Control 14105 Heritage Lane commands for comprehensive data 
Picea Silver Spring, MD 20906 Nav eupertievstemmucine Al analysis. Includes basic statistics © 


HANDS OFF THE PROGRAM also provides: Ph: (301) 871-1094 FAX: (301) 460-7545 strategies in helping to determine regression @ time series @ tabulation 


* Disk Encrypti i 
° Seer eee a Ee pantite appropriate statistical analysis. pes ey Bik: : cee . 


ce ees | TaidEa LOTUS 
*Mailbox Version 1.1 - $99.95 cludes LOTUS interface, hi-res 
¢ Read Only and Execute Only privileges by Eg STATISTICS (plus shipping and handling) graphics, no copy protection. Used in 


user 


e Auto Installation VISA, MC, AMEX, PO and over 60% of Fortune 50 companies. 
Price SB9.95 Personal Checks accepted. For free brochure call 814/238-3280. 


Ree ec a eee GO with SOLO Calll toll-free 1-800-537-4866 MINITAB 2: 


Systems Consulting Inc. dealt ; Missouri residents call 
412-963-1624 eal for researchers and busi- 344-445-4554 STATISTICAL SOFTWAR 


Box 111209, Pittsburgh, PA 15238-0609 bier professionals. SOLO FAX 314-445-4589 Minitab, Inc. 
CIRCLE 817 ON READER SERVICE CARD provides all the necessary stat 3081 Enterprise Dr, State College, PA 16801 
procedures. Incredibly easy to IDEA‘WORKS CIRCLE 824 ON READER SERVICE CARD 
= | use. Inexpensive enough for a 
WITH ALL THE COMPUTER single project or occasional use. 
SECU RITY TALK, $149 complete with graphics. 


—— Call today. MC or VISA. ® 
| CBaswor J Satisfaction guaranteed!! = ; eal o 
oo B i Aj STATISTICAL e Easy to learn 


3 SOFTWARE Ree a aie 
oe 1440 Sepulveda Bou! Stata 2.05 Now Available. More statistics, e FAST FREE support 
IS THE PERFECT SECURITY Los aan CA 90025" raphics and an all-new marvel Sian © Money Back Guarantee [cio 
LOCK. (213) 479-7799 $590, Quantity discounts available. New, At $179.00 SX 


° Password is a software Program which CIRCLE 819 ON READER SERVICE CARD lower academic price. $20 Demo. Call fan 

f a ; outperforms higher 
_ Secures your PC toll-free for more information. ded 
a Password is simple to install, easy to. pricea programs: 


understand, requires no reformatting. ; 

* Boot limit option secures hard disk. _ 1- 800 = STATAPC Eade ta eee 

‘. eee ee for | oP to 100 users/ Computing Resource Center tor FREE ae ee a 
also allows for groups of users. 10801 National Boulevard, Los Angeles, CA 90064 


° The supervisor can grant or deny access cs * uf 
to protected directories with a single Your Own n Statisti (213) 470-4341 612-631-2852 
key stroke. = ee asting package 4 NH Analytical Software 

¢ Password maintenance is menu driven And Fot 93 se parate : CIRCLE 823 ON READER SERVICE CARD Box 13204, Roseville, MN 55113 


with pop-up windows and help screens. from 
: : 2 OOSE ral 
¢ Provides audit trail of users. i Oa nee 24.95 eal CIRCLE 825 ON READER SERVICE CARD 


e Screen blanking feature. ° Easy to learn and use ea : 
rograms THE BASS System NCSS plus-$99 
PASSWORD $99.00 LS. a” a ot pics Why use up 8 meg and 640K just to run a data Easy-to-use menus & spread sheet. Multiple 
Nasdec Pree ay Mee Amex : for a free brochure step on your PC? Now you can run your data regression. Tests. ANOVA (up to 10 factors, rep. 
2704-85 Garry Street py (204) 5 : Fee : Call 73 00- 328-490 step code and statistical procs with a system measures, covariance). Forecasting. Factor, clus- 
Winnipeg, MB Canada f,, (204) 943-3702 = Ae \ATES that takes only 1 meg and 400K (and costs only ter, & discriminant analysis. Nonparametrics. 
EASE LONICK aes $399)! Free information: Cross Tabulation. Plots: histograms, box, scatter, 
CIRCLE 818 ON READER SERVICE CARD The PC Sa aro apalis. MN 55423 BASS Institute, Inc. Stemleaf. Sort. Subset. Transformations. Reads 
6500 Nicollet oe Seas P.O. Box 349 ASCII. New graphics Pkg. $59. 
Chapel Hill, NC 27514 NCSS 


PC Magazine (919) 933-7096 or BB: (919) 968-6755 (N, 8, 1) 865 East 400 North 


Kaysville, UT 84037 
Marketplace Phone: 801-546-0445 
2nd Color 


Option Available 


‘CIRCLE 822 ON READER SERVICE CARD 


@ STATISTICS 
STAT PLAN III 


Easiest to use statistics program available. 
Complete range of statistics-curve fitting cross- 
tabs, correlation, multiple regression, T-tests, 
etc. Graphics with printer/plotter output. Capa- 
ble of handing over 50,000 data points, inter- 
faced directly with lotus files. Demo diskette 
available. MC/VISA Only $179. 

THE FUTURES GROUP-STAT PLAN III 

76 Eastern Blvd., Dept. C 

Glastonbury, CT 06033-1264 

(203) 633-3501 


Hi SURVEYS 
THE SURVEY SYSTEM 


An easy to use menu driven system for the 
entry, editing, processing and presentation of 
questionnaire data. The system can produce 
camera ready crosstabs and other tables in 
banner format. Also statistics and bar charts. 
Regression and open-end coding/analysis op- 
tions available. 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr., Dept. P 

Petaluma, CA 94952 

(707) 765-1001 


@ UTILITIES 


LOOK 
AGAIN 


A New Breed of Extremely 
Smart Crash insurance. 


recovers 
damaged AUTOCAD®, VersaCAD 
INTERGRAPH Files. 

Another sophisticated graphics 
interface supports your Pitney 
Bowes, Facsimile System and 
Desktop Publishing. Finally, an 
alternative to starting all over 
again! No-Nonsense software 
protects your valuable time and 
money! 


J 


INTERGRAPH is a registered trademark of INTER- 
GRAPH Corporation. AutoCAD is a registered trade- 
mark of AUTODESK. VersaCAD is a registered trade- 
mark of the VersaCAD Corporation. Pitney Bowes is 
a registered trademark of Pitney Bowes Corp. 
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MULTITASKING 


FOR ONLY 


Introducing PC-MIX, powerful new 
multitasking software! 

More features than DoubleDOS! 
More value than DESQview! 

Run all your favorite software X 3! 


Proware 


$49.95. 


PCs IN ONE ! 


Cc 


It’s easy 
to use ! 


PC-MIX FEATURES 
Three programs running concurrently 
Rapid switching between programs 
Configurable memory partitions 
Operation beyond 640K with EEMS 
Occupies only 40K bytes 
Not copy protected 


30 Day Money Back Guarantee! 


To order or for more information, call us today. We accept Mastercard, 


Visa, American Express, Discover, Checks and COD. 


10719 Plano Road, Suite 100 
Dallas, Tx. 75238 


Shipping/Handling add (U.S. & Canada $5.00, elsewhere $10.00). 
Texas residents add sales tax (Dallas County 8%, elsewhere 7%). 


1-800-842-3787 
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FAST, POWERFUL DIR/FILE MANAGER! 


"Econo-Soft’s DX Directory eMenaed is a power users wea program." 
i P 


agazine, June 13, 1989. 


¢ Command oriented! «+ Fully customizable! 

¢ Multiplein-/exclusion © Set file attributes, date/time. 
patterns in directories. « Flexible sorting! 

¢ Enhanced copy, move, « Automates any task! 
compare, append,etc. »* MUCH MUCH MORE! 


THE DUPLICATOR TOOLKIT PROfessional is 
a superfast diskette duplication utility for 
your PC. It does what diskcopy can’t do! 
Copies a 360K diskette in 20 seconds, for- 
mats and verifies “on the fly’, and even 


$35.00 
MC / Visa 

30-Day 
Guarantee! 


@ UTILITIES 


DvIvRrEvG'T 
AvGrGrErS*S 


Direct Access to All Your 


Software 


A Organize all your programs on hard disk with 
user-defined menu system. 


A Access any program or command with a single : 


keystroke. 
A No need to learn complex DOS commands. 
A Usage tracking provides reports on all software 
usage. 
# A Customize passwords for security of any sub- 
menu or application. 
A Toll-free technical support. 
m™ AA PC Magazine ‘‘Editor’s Choice’ program. 


SUGGESTED $ 89° Plus Shipping 


RETAIL & Handling 


CALL 1-800-242-6368 
| FOR THE DEALER NEAREST YOU. 


1621 WESTGATE ROAD 
EAU CLAIRE, WI 54703 
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produces diskette labels at the same time! 
Copies 51/4 360K DDDS, 1.2M high-density, 
5V4 360K using a 1.2M igh density drive, 
3V2 720K, 3V2 1.44M and 32 720K using a 
1.44M drive. Stores master in RAM or on the 
hard drive. Format-only option allows for 
high-speed formatting. Eliminates the “‘flop- 
py shuffle’! 
$12900 + 5.00 s/h Visa/MC/COD 


COPY TECHNOLOGIES 


14252 Culver Dr. Ste. 323 
Irvine, CA 92714 


(714) 975-1477 
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ECONO-SOFT 


1-800-367-7590 


Dept. PC79  P.O.Box 181030:e Austin, Tx 78718-1030°e 512-832-1675 
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It's 3 a.m. — what is your PC doing? 


Probably nothing. 


Auto-Might™ simulates you typing Auto-Might never forgets 


But it could be working for you. at the keyboard, feeding keystrokes tg do an 


While you sleep, your computer could: 
\ Run unattended Network Backups 


Print Lengthy Reports 
\ Execute Batch Files 
/ Run any Time-Consuming Task 


to the system at a time you desire. 
The leader in unattended processing, task. 


os pene + Auto-Might, is “perfectasa 
Initiate Communications Sessions Ui way to run a series of time- 
consuming tasks at 3 o'clock 


QE in the morning. 
John C. Dvorak, PC Magazine, 6/28/88 


important 


$69°° + s/h 


Save Time! Save Money! Get The Best! Call Us Today! 


The Pendulum Group, Inc. . 333 w. Hampden Avenue, Suite 1015 + Englewood, CO 80110 « (303) 781-0575 
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RUNNING OUT OF 


MEMORY? 


LIM EMS 4.0 for PC/XT/AT 

III No expensive memory boards re- 
quired—uses memory that goes un- 
use on most systems 

i|||| Works with 1-2-3, Symphony, DOS 
4.0, DesqView, and many others 

\|||| PC/XT/286 AT and Special High 
Speed 386 AT versions all for one 
low price $59.95 

i|||| OEM pricing also available 


BlOSys Software 


1501 N. Broadway, Suite 270 
Walnut Creek, CA 94596 
(415) 933-7713 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET .. . 


Ammunition to conquer 
your biggest problems! 


@. with V-EMM 
(op (8 megabytes) 
L@re. 
C@Ree”, 
FCS 95939 


without V-EMM 
(640 kilobytes) 


e The Virtual Expanded Memory Manager 


provides your EMS applications with up to 
aw eight megabytes of expanded memory. 
@ It turns PC/AT or PS/2 ex- 
tended memory into expanded 
memory. 
@ It turns hard disk storage into 
expanded memory. 
@ It's compatible with most EMS 
applications, including 1-2-3 
and Symphony. 
@ Only $89.95. 30-day money-back guarantee. 


Fort’s Software 
me TM =O. O.. Box 396 


-F MM Manhattan, KS 66502 


DN Ne Teal (91 3) 537-2897 
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@ UTILITIES 


AT’s DON’T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
IBM PCs, XTs, and: compatibles with no 
hardware or software modifications. A 
360K floppy drive is not required. 
“CPYAT2PC” may reside on your IBM 

AT hard disk and copies 1 file or entire 
subdirectories in 1 step. 

Price $79. + $4 s/h 


MICROBRIDGE COMPUTERS 


655 Sky Way - Suite 113 
San Carlos, CA 94070 
1-800-523-8777 (—e- 
(CA) 415-593-8777 mais 
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FAX 415-593-76 


_ PC-Kwik Power Pak 


“Here’s a quick way fo fall in love with 
your computer again: install PC-Kwik 
Power Pak.” “When the word gets around, 
you'll have to install the Power Pak on 
every computer in your company” Winn 
Rosch. “Highly recommended” J. Dvorak. 
Power Pak includes the 2/14/89 PC Maga- 
zine Editors Choice disk cache and four 
other powerful utilities. 

PC-Kwik Power Pak $129.95 

Super PC-Kwik 79.95 

plus S/H 4.00 

or COD 6.75 


VW Multisoft Corporation 


15100 S.W. Koll Parkway, Suite L 
Beaverton, OR 97006 
(503) 644-5644 or (800) 234-KWIK 
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BREAK 640K! 

Why buy expensive boards? VRAM™ gives any 
PC 32 megabytes of memory by turning disk 
space into expanded memory! Use extended 
memory for expanded memory. Create VERY 
LARGE worksheets. FAST. Easy to use. LIM 
EMS 4.0 Money back grt. $49 + $3 (buy all 
our software—4 pkgs—$88. Call for info.) 
Biologic 

11982 Coverstone Cir., Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


LIMSIM 

Expanded Memory Simulator for 286, 386, 286 
NEAT, & Toshiba machines. Use the extended 
memory you already have as Lotus style Ex- 
panded Memory. PC Magazine (March 31, 
1987) says “Easy to use and well documented.” 
$70, 30 day money back guarantee. Visa/MC 
accepted. 

Larson Computing 

1556 Halford Ave. #142 

Santa Clara, CA 95051 

(408) 737-0627 


PC Magazine 
Marketplace 
2nd Color 


Option Available 


PC MAGAZINE AUGUS 


DISKFACK™ $49! 

No.1 backup software. 10 megs onto a few as 2 
floppies in 4 min! Compresses files up to 80%. 
Works on all PCs and all drives. All other fast 
backup programs bypass DOS and are unreli- 
able and don’t work w/many clones. Please 
compare. Nothing else comes close. Money 
back grt. $49 + $3 sh. 

Biologic 

11982 Coverstone Cir./Suite 1622 

Manassas, VA 22110. 

(703) 368-2949 (fax 703-361-8251) 


AUTOMENU-SOFTWARE MGMT. 
With Automenu you can create menus to access 
all frequently used programs and DOS com- 
mands with a single key-stroke. Some key 
features are: password protection, timed execu- 
tion, network capabilities, unlimited number of 
menus, and screen blanking. IBM PCs and 
compatibles. Call for free eval. copy. 

Magee Enterprises, Inc. 

P.O. Box 1587 

Norcross, GA 30091 

404-446-0271 


eee ee Ses ee | 
HM WORD PROCESSING 


Windows Spell 
For Microsoft Windows 


Spell Checks 


« Windows Write * ANSI 

¢ Palantir WinText « ANCII 

* Windows Draw « Word Perfect 

¢ In*a*Vision * MicroGraphx 

* Microsoft Word Designer 

¢ Key board ¢ Microsoft Excel 

* Clipboard * ALDUS PageMaker 


Suggested Retail Price... 95” 


Contact your favorite dealer. 


Palantir®, Inc. 
(713) 955-8787 Fax (713) 955-8924 
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PSY, “EAAnwikd, ie 


Pycckui, Farsi, English, European 
& Scandinavian; plus either IPA, 
Hindi, Bengali, Gurmukhi, Tamil, 
Thai, Korean, or Viet. Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications. Includes Font Editor. 
$355 incl. US shipping. $150 add'l 
for laser. $19 demo. Req. 640k, 
graphics. Money back guarantee. 
Gamma Productions, Inc., 
710 Wilshire Blvd., Ste 609, Santa 
Monica, CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


HM WORD PROCESSING 


NEW! PC-WRITE 3.0 

Full featured word processor for PC’s. Edits 
large files and columns. Spell check, mail 
merge, ASCIl and macros. Easy to use Supports 
500 printers. Software guide, and tutorial on 
diskettes: $19. Registration with manual, tele- 
support, newsletters and updates: $99.00. 
90 day moneyback guarantee. 

QUICKSOFT 

219 First Ave. North #224 PMAC 

Seattle, WA 98109 

1-800-888-8088 (206) 282-0452 Visa/MC 


GALAXY WORD PROCESSOR! 
Galaxy is extremely EASY to learn, EASY to use 
and as Brit Hume of the Washington Post 
acclaims, “BLINDINGLY FAST” Galaxy is a 
Shareware product. Try it for $5.00 or get a 
registered version with manual disk, telephone 
support and updates for $64.95 with shipping 
anywhere in the world. 

Omniverse Software Corporation 

P.O. Box 1570, Dept. 789 

Port Townsend, WA 98368 
1-800-365-7627qmVisa/MC/Amex/Disc/ 
Dealers 


WORLD’S BILINGUAL WORD 
DuangJan, bilingual word processor for En- 
glish and: Armenian, Bengali, Euro/Latin, 
Greek, Gujarati, Hindi, Khmer, Lao, Punjabi, 
Russian, Sinhalese, Tamil, Telugu, Thai, Viet, 
... Only $109+$5 s/h (foreign +$12 s/h). 
Free Font editor. For IBM with dot-matrix Laser- 
Jet printer. Demo $9+$1 s/h. MC/VISA 
Megachomp Company 

3438 Cottman Avenue 

Philadelphia, PA 19149-1606, U.S.A. 

TEL 215-331-2748 FAX 215-331-4188 


JAPANESE WORD PROCESSOR 

EW Plus is the first complete Japanese word 
processor for IBM PS/2 and AT. Contains about 
8000 Kanji and Kana characters, as well as a 
45,000 word dictionary. Fully supports Japa- 
nese standards. Powerful Roma-ji to Kanji con- 
version. Reg. IBM PS/2, AT, Toshiba laptops. 
VGA, EGA, Hercules; 512k Prts. Epson/IBM 9 & 
24 pin, HP LaserJet 2, IBM QuietWriter Ill. 
INFORMATION TECHNOLOGY LAB, !nc. 

280 Park Avenue 4E 

New York, NY 10017 

(212) 557-0177 FAX: (212) 557-0179 


H@ MISCELLANEOUS/ACCESSORIES 


CompuTogs Dust Covers 
The ultimate in dust protection. Available in natural 
canvas/brown trim or new designer gray/black trim (add 
$2/cover). Our covers are far superior to vinyl! 


"COMPARE OUR PRICES! 


MONITOR 
KEYBOARD 


15.95 PRINTER (specify) 15.95 
13.95 MON/CPU 24.95 


CompuTogs® P.O. Box 19728, Greensboro, N.C. 27419 * (919) 292-9060 


VISA/MC Accepted. Include $2.50 Shipping 
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DUST COVERS - Over 4.000 designs in five colors 
Static Free and Durable. Nylon 
Clear Plastic - Cloth backed vinyl 

KeySkin™ Keyboard Protectors - 24 Hour 
Protection from dust and spills. 
Clear to the eye and Soft to the 
touch. Over 200 models available 


CALL FOR FREE CATALOG 
ORDER DESK 
(800) 874-6391 


IN FLA (800) 342-9008 
DEALER INQUIRIES INVITED 
CompuCover® Customer Service 
2104 Lewis Turner Blvd. (904) 862-4448 
Fort Walton Beach, Fl 32548 FAX (904) 863-2200 
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PC Magazine Marketplace 
the ultimate target market! 


CUSTOM EMBROIDERY SHOWN AVAILABLE 


1-800-227-TOGS 


ComputerWear 
100% : 


CANVAS 


Breathable! Static-Free! Beige with Grey Trim 
For Computers, Keyboards, Printers & Lasers 
All Popular Models. Superior Quality. Best Price 


NEW! ViziFlex-Seels 
SKINS for Keyboards gx< 


4 
1-(800) 826-5761 
Contemporary ComputerWear 
1320-36th Ave San Francisco CA 94122 


CIRCLE 841 ON READER SERVICE CARD 


The brand specifiers who read PC Magazine don't have the time to shop around, their only concern is getting what they need as 


quickly as possible. 


They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplace's Direct Response/Display Ad format represents a fast, easy and cost effective method of product 
acquisition. They know it will have the products they need and the information they want regarding price, volume discounts, 


specifications and delivery. 


Ifyou think that your business can benefit from the 700,000 brand specifiers who read PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


ws 
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i BAR CODING 


BAR CODE READERS 


FOR PC’S: 
©PC/XT/AT & CLONES 
e PS/2 - ALL MODELS 
¢ TANDY 1000 SX/TX/SL/TL/1200/ 
3000/4000 
© ZENITH 138/148/151/158/248 
© EPSON EQUITY III/I+/II+/Il+ 


* NO SOFTWARE CHANGES REQUIRED 
* DATA APPEARS AS KEYBOARD INPUT 
* READS CODE 339, I-2 OF 5, UPC A/E, 
EAN 8/13, CODABAR 
* AUTO-DESCRIMINATES BETWEEN CODES 
* DIRECT FROM MANUFACTURER 
* 30 DAY MONEY BACK GUARANTEE 
* SAME DAY SHIPPING 


FOR TERMINALS: 
¢ WYSE 30/50/60/75 
© KIMTRON KT7/PC & KT70/PC 
e LINK MC-5 
© RS-232 
BAR CODE PRINTING SOFTWARE: 
e MS/PC DOS SYSTEMS 
e 9 & 24 PIN DOT MATRIX 
e H-P LASER JET/PLUS/SERIES II 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1110 S. AIRPORT CIRCLE, SUITE 140 
EULESS, TX 76040 (817) 571-9015 
(800) 648-4452 
FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 


Print Code 39, 2 of 5, UPC, and 
EAN bar codes directly from your 
own applications without copying 
data to special print files. IBM 
PC/XT/AT/PS2 and compatibles. 
Supports IBM Graphics, Epson 
and LaserJet printers and 
compatibles. 


PrintBar Il Program $295.00 
PrintBar Il Demo $25.00 


Other Bar Code products 
available for non-MS-DOS 
environments. 


Bar Code readers from $395.00 


FREE Brochure (916) 622-4640 
FAX 916-622-4775 


6069 Enterprise Dr., Placerville, CA 95667 
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SHOWCASE 
FOR PRODUCTS 
AND SERVICES 

IN THE 
IBM STANDARD 
MARKET... 


EZBarcode™ IIfllt III I 


Bar Code Reader 


Model PC-WEDGE Reader $289.00 
No software changes necessary * For PC/XT/AT 
or compatible » Reads Code 39, 2 of 5, UPC, 
Codabar + EZBarcode | printing software included 

EZBarcode I Printing Program 
(ordered separately 
Enter and print Code 39 and UPC-A « For dot 
matrix and LaserJet printers * Vary bar code height. 
width, spacing, print density, etc. 

EZBarcode IJ Printing Program... .$99.00 
Keyboard or text file data input + Prints Code 39, 

2 of 5, UPC-A, EAN-13 + Multiple columns, 

automatic incrementing, on-line help 
dBARCODE' Program prints bar codes from 

within dBASE. + Add bar code printing 

to your existing dBASE programs 

EZRes™ Memory resident program 
prints bar codes from DOS applications . . $99.00 

Videx Time Wands of.0% £043 vs sare, Call 
Portable. credit card sized bar code reader * Time 
Stamps each bar code as it is read * We carry a 
complete line of Time Wand products » pale 
software development available a ae 


TimeKeeping Systems, Tae 
12434R Cedar Road + Cleveland, OH 44106 
(216) 229-2579 * Fax: (216) 229-2573 


Germany - Softwerk GmbH - (0911) 74 74 99 
France - Cab. Gestion et Informatique ae 23 16 56 
Australia - Budgetware - (2) 519-43 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 
SmartCard encoder/reader 
Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex: (Graphnet) 371-9097 TPS PLA’ 
FAX: 415-856-3843 


CIRCLE 843 ON READER SERVICE CARD 
FOC TET TD OMT TT 


CDS MESH 
UU 0 08 A AN 


Compile Fast Bar Code 
Printing Into Your Programs 
® Now supports PostScript & Zip + 4 
* Prints UPC; Code 25, 39, 128; 

Codabar; and more 
® Source Included — No Royalties 
* Supports C, Clipper, and more 
* Dos, Xenix, OS/2 compatible 


$249 $389 


Release | Release Il 


— P 


2 - CONNECTION 
P.O. Box 634, Eau Claire, WI 54702 


(715) 833 2334 (800) 552-2334 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


LABELING SOFT WARE 


@ For Epson, Oki, IBM, and Lasenet 


* 


— , BIG TEXT Basi emieenjsy 
ie =UPC, MS] .col5, 128. Codeso 


| fie ocrAcrrTA 


ie 


@ Now with easy WYSIWYG screens 

© Flexible format. Any size 

@ Big text readable up to 50 ft. 

® Bar Codes: 2of5, 128, UPC/EAN 
AIAG, MIL-STD, Code 39, etc. 


@ Auto-incrementing. File input 
@ Logos, symbols, custom chs 
@ Reversals. Color. Soft fonts 


© Above Label Printed with Utility Il LabelRIGHT—$279 
@ Other Menu Driven Programs from $49. XENIX—$199 
© MS-DOS user callable routines from $179 


Handheld Portables 


@ Battery operated reader 


@ Simple, powerful, 64K memory 


@ Bar code or keyed input 


@ MSI, 20f5, UPC/EAN, 128, Code 39 


@ Easily programmable prompts 


© Uploads via RS-232 or keyboard 


© Doubles as non-portable reader 


@ Wand or laser input 
© Complete with wand—$849 


Bar Code Readers 
for PC, XT, AT, PS/2 


and all RS-232 Terminals 


@ Attaches as 2nd Keyboard 

® No software changes 

® 20f5, UPC/EAN, 128, MSI, Code 39 
@ Magstripe, laser or wand input 

® Complete with steel wand—$399 


VA ORTHINGTON 


DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 


BAR CODE READERS DELIVER 
— Keyboard wedges (Internal/External) with 

Displays for the IBM PC/XT/AT, PS/2 
— RS 232 wedges for WYSE, Link terminals 
— What-You-See-ls-What-You-Get Bar Code 

and Label Printing Software 
— 30 Day Money Back Guarantee 
— Full 2-year warranty 

VARIANT MICROSYSTEMS 
3140 De La Cruz Blvd., Ste. 200 
Santa Clara, CA 95054 

Phone: (408) 980-1880 FAX: (415) 623-1372 


Direct from manufacturer 
30 day $ back guarantee! 


800-345-4220 
CA 408-458-9938 


BAR CODE LABELER $149 
with BIG TEXT Softfonts $349 

“Any format/place Barcodes & text anywhere 
“Supports full page & multi-up label stock 


“Multiple copies & auto serial numbering 
“Keyboard data & Text file import 


“How-To Manual w/many pre-designed labels 
*“DtMtrx/Laser/Code39, 125, UPC/EAN 
JOHNSON COMPUTING 

98 Bothin Road 

Fairfax, CA 94930-1448 

(415) 456-8516 


@ BAR CODING 


PC. 


; Engineering Leadership in 
| in 3 BAR CODE READERS 


ANNOUNCING: 


PERCON SERIES 10 
BAR CODE READER... 


e Who else has a 5 year 
warranty on bar code readers? 


e Who else has automatic set-up? 


© Who else has a bar code reader 
that does it all? 


PERIPHERAL CONNECTIONS, INC. 
2190 W. Tith Ave. ° Eugene, OR 97402-3503 
1-800-873-7266 
(503) 344-1189 FAX (503) 344-1399 


mA 


@ BUSINESS 
OPPORTUNITIES 


ARE YOU LOOKING 
TO MAKE MONEY? 


International company looking 
for agents to market “Total 


ee 


Bar Code Solutions 
NEW - BIG Text, AIAG, LOGMARS. Bar 
code printing packages, any label, most 
printers. 

PC-WAND 100 - in-line scanner emulates 
2ND keyboard on PC, XT & AT. Uses your 
existing software without any change. 
PE-WAND 206 - terminal wedge on a serial 
“party line’ tor laptops and unix minis. 
NEW PC-WAND 368 - Up to 128 reader data 
collection system @ Auto-discriminates e 
Collects, and transmits to PC or host. 
PC-WAND 800 WanderWand - portable 
programmable scanners: laser and pen. 


to video rental store owners. 


A TOTAL INVOICING SYSTEM TO: 
Rent Video Tapes & V.C.R.'s 
Sell Products & Services 
Control Reservations 
Advertise Your Specials 
PRINT: 

Customer Mailing Labels & Lists 
Movie Labels & Catalogues 
Daily, Monthly, Yearly Reports 
Designed to run on IBM PC's & 
Compatibles with Hard Drives 
PC or MS DOS 3.1 or later 
5% and 312 in. Floppies 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635-C North Berry Street, Brea, CA 92621 
PHONE: 714 990-1880 
ween FAX 714 3 2603 
US——imillilll | ““E 
DEALER INQUIRIES INVITED 7 mI fe ppl pes 
CIRCLE 844 ON READER SERVICE CARD To order product: 
416-897-9535 


DEMO DISK AVAIL. $10 
CIRCLE 845 ON READER SERVICE CARD 


Management System”’ software 


ABOUT OUR PRODUCT: 


M@ BOOKS 
CATALOGUES 
PUBLICATIONS 


PCjr 


_ Expansion Products 


Possibly the largest selection 
of PCjr products in the 

country. We don’t just sell 

PCjr products, we design them. 


eSpeed Up Products 

¢Fseudo DMA Cartridges 

eSecond Floppy Disk Drives 

°3'4 Disk Drives 

ePCjr Optical Mice 

eMonitor Adapters for PC’s 

Parallel Printer Ports 

eFull Size Keyboards 

eSpeech Attachments 

eJoysticks, Cables. & Adaptors 
Call or write to receive our free 
32-page catalog of PCjr Add-On 
products. For even faster results, 
circle our reader service number. 


PC Enterprises 
‘“‘The jrProducts Group”’ 
Box 292, Belmar, NJ 07719 


(201) 280-0025 (800) 922-PCJR 
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IBM PCjr SPECIALS 
Full line of IBM PCjr Hardware 
Memory Expansions to 640k 
Second Floppy Drives 
Parallel Printer Ports 
Full Size Keyboards 
Modems, Int. & External 
Joysticks, Serial Cables 
PCjr Network cards 
BASIC Cartridges, Mice 
PCjr Tested Shareware 
Complete Computers 
Repair Service 
Send for Catalog Today 

COMPUTER RESET 
Attn. Dept. PCM 
P.O. Box 461782, Garland Texas 75046 
(214) 276-8072 
CIRCLE 847 ON READER SERVICE CARD 


* % & %H &# & &% H HH H 


Up To Date & Comprehensive 


—PC Magazine 1988-89 ONLY 
— Smithsonian 1984-89 $5.99 
— National Geographic 1978-89 TO 

— Astronomy 1984-89 $10.99 


FREE INFORMATION 
Softcon Corporation 

P.O. Box 441744 
Houston, TX 77244-1744 
(713) 589-0533 


PER YEAR 


fH COMPUTER 
INSURANCE 


Lf) 


lam INSURES YOUR 


COMPUTERS 


Full aearaaE of hardware, media, 
purchased software. As low as 
$39 yearly. Covers fire, theft, power 
surges, other accidents. Blanket 
coverage; no list of equipment 
needed. Call for information or 
immediate coverage. 


« 1-800-848-3469 
“ Local (614) 262-0559 

SAFEWARE., The Insurance Agency Inc. 

2929 N. High Street. P.O” Box 02211 - 


Columous, OH 43202 
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# CONSULTING 
SERVICES 


Ken Montri & Associates 
Computer Consulting Firm 
We offer the following consulting 
services. 

1. Companies looking for hardware 
and/or software. 

2. Companies who have bought 
hardware and/or software and are 
not satisfied with their purchase. 

3. A six month or one year service 
contract to assist companies in 
purchasing decisions. 


*Note: We are not a hardware or 
software dealer however, a consulting 
firm to assist clients with their needs. 
For further information contact 
Ken Montri & Associates at: 
419-478-7724 

5315 Lewis Ave. #74 

Toledo, OH 43612 
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DISK/TAPE/OPTICAL SCANNING 

@ 33¢ per page typewritten text to disk in ASCII, 
50¢ per page all WP formats. 

@ Scan Typeset text 6 to 24pt low rates 

@ Disk convert from IBM, WANG, XEROX, 
VYDEC + 1000 others customized. 

@ Tape conversions (800, 1600, 3200, 6250 BPI) 
@ BEST RATES @ FREE TEST 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY. 10001 

(212) 779-0800 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 or (800) 825-4ADS 


@ DATA CONVERSION —@ DATA RECOVERY SERVICE 


ONTRACK 800-872-2599 
DATA RECOVERY INC. °255 


612-937-1107 
The Only Custom Data Recovery Experts 


fl DISKETTE COPY 
SERVICE 


‘SOFTWARE 
DUPLICATION 


e One-Stop Shoppiitd 
e Custom Packaging 
© Copy Protection 

e Technical Support 
e Drop Shipping 

e Fast Turn-Around 

e Competitive Pricing 


A service from the Call us when: 


creators of Disk Manager! 
Recommended by major 
drive manufacturers. 


- Your hard disk can't be booted 

- You can't access a file 

- Your directories and/or FATs 
are scrambled or gone, etc. 


For that critical moment when only the best will do. 
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Conversion Systems 
_@ Read from and write to almost 
any 312-, 5%-, and 8-inch 

diskette. 


Transfer data to or from 
systems which are otherwise 
inaccessible. . 

For IBM PC, XT, AT, PS/2 
and compatible computers. 
Standard and Micro Channel 
controller cards. 


FLAGSTAFF 602-779-3341 
, ENGINEERING Fax 779-5998 
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DATA 


CONVERSION 


DISK =» DISK « TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 


IBM PS/2 
WORDPERFECT 


1 2) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE 


5 EAST 16TH STREET, NEW YORK, NY 10003 
AMERICA’S LEADERS IN DATA CONVERSION 
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CONVERTING YOUR DISKETTES 

@ Entrust them to us @ 

We convert between 1500 popular word- 
processor and computer formats. 3 2", 5 4", 
8” Disks, Mag Cards, Mag Tapes, Cassettes 
@ Customized Conversions too @ 

Call us for quality, best prices and the quickest 
turnaround time. 

Company Compendia, Inc. 

Tel 312-938-0937 (Chicago) 

Fax 312-938-0383 


H DISK CONVERSION 


TAPE/DISK 


CONVERSIONS ~<°.-= 


Conversion services to or from 
over 2000 computer systems: 

e Magtapes ¢ Mini Computers 

e Micro Computers ® Typesetters 
e Word Processors 


CALL THE INDUSTRY LEADERS 


VAR 


PI | 
COMPUTING SERVICES, inc: 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
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TAPE-TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY- 1O-MICROFICHE 
LASER PRINTING 


1-800-422-9622 
(In OK: 918-254-9622! 


TECHNICAL PROGRAMMING 
SERVICES, INC 
8506 EAST 61ST STREET 
TULSA, OK 74133-1301 
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CHANGING WORD PROCESSORS? 
Media transfer to or from: 

IBM, XEROX, DEC, WANG, 

LANIER, CPT, CT, MICOM, NBI, 

WORDSTAR, WORDPERFECT, MS/WRD, DW3, 
MULTIMATE, SAMNA, MASII, DCA. 
okt kA KFREE TEST CONVERSION 24 
Conversion Specialists 

531 Main St., Suite 835 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 


TOTAL SERVICE CONVERSIONS 
@ OUR NAME SAYS IT ALL @ 

@ Quality Service © 

@ Quick Turnaround @ 

@ Low Prices @ 

@ 1-800-5-CONVRT @ 

@ In CA 1-213-669-8134 @ 

@ Formerly W/Text Sciences Corporation @ 
TOTAL SERVICE CONVERSIONS, INC. 
1933 North Monon Street 

Los Angeles, CA 90027 


f@ DISKETTE COPY 
SERVICE 


Diskette 


Duplicator 


240 Copies Per Hour 
Using Any IBM PC/XT/AT 
. or Compatible. 


"1995 


Desktop Autoloaders also 
available, for unattended use. 
For information, or to order, 


call 415-651-5580. 


1) 
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800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


‘SINGLE SOURCE. 
“SOLUTIONS __ 


@ MEDIA DUPLICATION 

@ PRINTING AND PACKAGING 
@ ASSEMBLY | 
@ DISTRIBUTION 

@ PRIVATE LABELED MEDIA 


CALL... 
1-800-237-1130 


COPY RIGHT’ 


A DIVISION OF THE 
REYNOLDS AND REYNOLDS CO. 
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Duplication from $.59 


Affordable rates only $.59 (5.25) & | 
$1.49 (3.50”) for MSDOS and APPLE 
duplication. Prices go even lower as 

you continue to order. 


* Highest Quality Media 

* Duplication + 100% Verification 

* Custom Labels/Sleeves/Mailers 

* Formatted Diskettes 

* Packaging & Assembly 

* Special Rates for Demo 
Software and Site Licensing 

* 24 Hour Turn-Around 

* Guaranteed Products 


Diversified Systems Group, Inc. 
P.O. Box 1114 

Issaquah, WA $8027 

(800) 255-3142 (206) 392-0900 
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¢ 24 Hour Turnaround 

¢ Custom Packaging 

¢ Assembly Services 

¢ Satisfaction Guaranteed 


800-533-4188 
215-363-2400 in PA 
Echo Data Services, Inc. 


Exton, PA 19341 


@ DISKETTE COPY SERVICE 


SOFTWARE DUPLICATION 
Six Years Of Experience And Expertise 


¢ 5 Step Quality Control 
¢ Label & Sleeve Printing 
¢ Copy Protection 

¢ Competitive Pricing 
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SOFTWARE PRODUCTION 


Disk duplication 

All formats 

EVERLOCK copy protection 
Label/sleeve printing 

Full packaging services 
Warehousing 

Drop shipping 

Fulfillment 

48-hour delivery 

* Consultation & guidance 


Star-Bute, Inc. 


2880 Bergey Rd., Hatfield, PA. 19440 
800-243-1515 215-997-2470 
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Hi NETWORKING 


SECURE your Network § 


* Password Protected Screen 
Blanker / Security Cover 
* Inactivity Logout & Reboot 
* Logout & Reboot at Specified 
Time 
Disable Local Drives 
Command line or TSR (11K) 
Novell, Banyan, 3COM, etc. 
From the Developers of LAN 
Magazine's 1988 Product of the 
Year 
Saber Software 
5944 Luther Lane 800-338-8754 
Suite 1007 214-361-8086 
Dallas, TX 75225 FAX: 214-361-1882 


$94.95 per Server + $5 S&H 


* ee » & 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


ERS ec macazine aucu 


i SERVICES 


***HARD DRIVE REPAIR*** 
* WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
* FAST TURNAROUND!!! CALL FOR DETAILS. 
H&W Micro, Inc. 
528-C Forest Parkway 
Forest Park, GA 30050 
404-366-1600 


H@ SUPPLIES 


Genuine Sony Disks 
3.5 " DSDD (1.0 MB) 50/Pkg. 


87¢ 00+ faa 


89¢ Less than 500 
3.5" Disk Storage Box 


Protects 45 Diskettes 


ca 
$2.99 12. ANS 


| $3. 99 Less than 12 De 


p 


S&H: F. O. B. Grand J Rapids, Mi. 
Foreign Inquiries Invited. Min. Order 


$25.00. Prices subject to change. 
; Precision Data Products™ 
i 616-452-3457 » 313-645-4980 
1H FAX: 616-452-4914 


P.O. Box 8367 
CIRCLE 862 ON READER SERVICE CARD 


7K 
Grand Rapids, MI 49518 


@ SUPPLIES 


SOFTWARE PACKAGING 
To Lana Needs _ 


De eeeerron 


Diaeatin and Assomily Services 

© 100% Individual Testing on each disk 
(Write/Read/Verify) 

© 10% AQL lot verification performed on 
separate computer 

e Label affixing, product assemblies and 
shrink wrapping available 

© Copy Protection Systems 


Packaging Items 

© Vinyl Portfolios 

e Binders and Slipcases 
Vinyl, Cloth 

© Spinaker Paks 

e Custom Designs 


Silk Screening and 
Printing Services 

© Binders - Slip - Portfolios 
© Labels - Tyvek Sleeves 
@ Manuals 


B DEVELOPMENT SYSTEMS} 
aay INC 


721 W. Algonquin Rd., Arlington Hts., Illinois 60005 
(312) 364-SOFT (7638) . FAX 364-7698 . Telex 493-7109 


TON ER ee. TESTED © GUARANTEED © 24-HR TURN. 
RECHA Apple, Canon, HP, QMS, etc. 
Canon Microfiche & PC Copiers 
MC, VISA, AMEX, P.O.‘s, Qty. Discounts 
Call Toll Free for Orders & Info. 
ADVANTAGE RECHARGING 
5 2118 Sixth Street Tuscaloosa, AL 35401 
1-800-458-3501 / 1-800-239-4027 in AL 
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ne Toner Cartridge 
Gs Recharging Specialist 
GENUINE = © &' 
TONERS : | WE TAKE PRIDE IN OUR CARTRIDGES! f 
QUANTITIES OF 


100% UNCONDITIONAL GUARANTEE | 
815° 3 OR MORE 


A) 
s || (92295A) or Original (92285 
sss ee INVENTORY IN STOCK! 

For Same Day Shipment Call: 


e1-800-22- TONER 
e 4-800-228-6637 


PLOTTER SUPPLIES AT SIMILAR SAVINGS 


i 
TONERS PLUS... # 
: ia 


Accessory Items 

e Index Tabs 

e Vinyl disk pages 1, 2, 3, 4 disk/pg. 

© Shipping cartons binder/portfolio/disk 

© Typesetting service for manuals from 
file transfers or printouts 

e Diskette label printing 

@ Bulk diskettes 


CIRCLE 863 ON 
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HEWLETT 
PACKARD 


| e No Holes Cut « 20% More Toner | 
e Darker Print ° 24 Hr. Turnaround 


| LASER PRINTERS - PC COPIERS | 
$36.95 


Call For Brochure 
JT TECHNOLOGY 


40 Old Hickory Cove 
Jackson, TN 38305 
901-664-S011 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


HOW TO SUCCESSFULLY 
BUY THROUGH 
MAIL ORDER AND 
PROTECT YOUR RIGHTS 


Mail order sales are governed by rules of 
the Federal Trade Commission (FTC) and 
various State laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertising in this 
section are eager to serve your needs. 


FTC rules say: 


4. The Seller must ship your order 
within 30 days of receiving it, 
unless the advertisement clearly 
states it’ll take longer. 


2. If it appears that your order 
will not be shipped when prom- 
ised, the Seller must notify you in 
writing in advance of the prom- 
ised date, giving a definite new 
date, if known, and offering you 
the opportunity to cancel the 
order with a refund or consent to 
a definite delayed shipping date or 
an indefinite delay. 


3. The Seller’s notice must contain 
a stamped self-addressed card or 
envelope with which you can 
indicate your preference. If you 
don’t respond to this notice, the 
Seller may assume you agree to 
the delay, but must either ship or 
cancel your order within 30 days 
after the original shipping date 


.promised or required. A prompt 


refund must be made when an 
order is cancelled. 


4. Even if you’ ve consented to an 
indefinite delay, you retain the 
right to cancel the order at any 
time before the item has been 
shipped. 

5. If you choose to cancel an 
order, that has been paid for by 
check or money order, the Seller 
must mail you a refund within 
seven business days. If you cancel 
an order for which you paid by 
credit card, the seller must credit 
your account within one billing 
cycle following receipt of your 
request. Store credits or vouchers 
in place of a refund are not ac- 
ceptable. 


6. In the event that the item you 
ordered is unavailable, the Seller 
may not send you substitute 
merchandise without your ex- 
press consent. 

TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what merchan- 
dise you want, specifying details 
such as model, make, size, compo- 
nent parts, etc.; 

Confirm the price and expected 
delivery date as stated in the ad; 

Indicate whether you will 
accept a substitute product if the 


item you ordered is unavailable, 
and, if not, that your payment 
should be returned; 

Don't send cash, you will have 
no record of payment if a problem 
arises, and; 

Keep a copy of your order and 
all other correspondence with the 
Seller. Your records should in- 
clude the company’s name, ad- 
dress and phone number; a 
description of the item ordered; 
your cancelled check or a copy of 
the money order; record of the 
date you mailed the order, or the 
time and date of your conversa- 
tion, and the name of the person 
you talk with; and any sales slips 
and shipping receipts. 

Ask about servicing and refund/ 
return policies and with whom 
you should correspond if there is 
a problem. 


iF YOU HAVE PROBLEMS 


1. If you have not received your 
order as promised or if the item is 
defective, immediately notify the 
Seller in writing referring to your 
order by description, price, date, 
as Well as by account number and 
order number, if available. Make 
sure you keep a copy of the letter. 


2. If you complain by telephone, 
send a follow-up letter to confirm 
what was said. 


3. If you think the merchandise is 
defective, reread your product 
instructions and your warranty 
carefully to be sure you don’t 
expect features or performance 
the product isn’t designed to give. 
Then contact the Seller for in- 
structions. Don't return it to the 
Seller until you have been in- 
structed to do so. 


4. When returning merchandise 
make sure you keep the shipper’s 
receipt or packing slip; your right 
to be reimbursed for postal cost is 
determined by store policy. 

5. If you have completely dis- 
cussed your problem with the 
Seller and are still not satisfied, 
write to the consumer complaint 
agency in the Seller's state. If you 
paid for the merchandise by credit 
card, you may have rights to with- 
hold payment under a Federal law 
called the Fair Credit Billing Act. 


i SUPPLIES 


Your —=10 N : y Our Cartridge: 
Rebuilt Black ....59.50 


Color ....79.50 


New cartridges $44 5 
e 


24 hour turnaround 
ck....44.50 : : 
le 100% Satisfaction 
Color....64.50 : 
Toner for NEC, Ricoh, 
PE 39.50 s 
Panasonic, Qume, etc. 


*Dealerships 
Training 


9723 Mill Creek Drive 
Eden Prairie MN 55344 


DAY AIR 


Return Delivery 


for laser 
cartridges 


800-777-8444 


CIRCLE 867 ON READER SERVICE CARD 


EXTRA LIFE FONER CARTRIDGE RECHARGE 


‘Lasts 30-50% Longer 


And Copiers Using Canon Engines (EP, EPS & PC) 
‘All Cartridges Tested 


Turnaround 


‘For All Laser Printers 
-24 Hour 
-100% Guaranteed -We 


‘No Holes Cut 


Buy Empties For $10 -Business & Technical Training Available 


SEND $44.95 Fla Res 


With Each Cartridge Sales Tax 


SUNSTATE LASER PRODUCTS 


61 Paine Drive, S.E.,: Winter Haven: FL 33884 
Telephone — (813) 324-7003 


CIRCLE 868 ON READER SERVICE CARD 


PC Magazine 
Marketplace 
the ultimate 
target market! 


The brand specifiers 
who read PC Magazine 
don't have the time to 
shop around, their only 
concern is getting what 
they need as quickly as 
possible. 


They'll DIRECT their 
attention to PC 
Magazine Marketplace 


For them PC Magazine 
Marketplace’s Direct- 
Response/Display Ad for- 
mat represents a fast, easy 
and cost effective method 
of product acquisition. 
They know it will have the 
products they need and 
the information they want 
regarding price, volume 
discounts, specifications 
and delivery. 

If you think that your 
business can benefit from 
the 700,000 brand spec- 
ifiers who read PC Maga- 
zine ... YOURE RIGHT! 


So take DIRECT action 
and call (212) 503-5115 
or (800) 825-4ADS 


RIBBONS | 
1-800-331-6841 


1-513-252-1247 (Ohio) 
Over 350 types 


Volume Discounts Available 
* « Satisfaction Guaranteed « « 


BLACK COLORS 
APPLE IMAGEWRITER 2.60 3.60 
APPLE 4-COLOR 8.95 
DIABLO HT II M/S 
EPSON LX-80/90 
EPSON MX-FX 80 
EPSON MX-FX 100 
IBM PROPRINTER 
NEC P1, 2,6 
NEC P3, 7 
OKIDATA 82-92 
OKIDATA 182-192 3.50 4.50 
PANASONIC KXP 3.50 4.50 


DAYTON COMPUTER SUPPLY 
a division of Den-Sys Corp. 
1220 Wayne Avenue, Dayton, Ohio 45410 
EST.: 1979 TERMS: MC, VISA, C.O.D. 
DISCOVER 


CIRCLE 894 ON READER SERVICE CARD 


2.29 
2.29 
2.50 
3.50 
3.50 
4.95 
4.65 
iis 


3.50 
3.50 
4.50 


1.50 


CIRCLE 869 ON READER SERVICE CARD 


SELL US YOUR EMPTY 
TONER CARTRIDGES $10 


BH $6.50 CARTRIDGE HB $3/USED FUSER CLEANER MI $.50/BOX+STYRO 
Hl PRINTERS: HP, APPLE, CANON, QMS, NCR... (SERIES 2) 

H COPIERS: CANON PC MODELS 10, 14, 20, and 25.. PC 3/5, 7 and more. 

@ You pay shipping tor empties. HJ Ship in orig. box & styro. 

Call before sending empties. 


~BUY OUR REFILLED CARTRIDGES 


@ BLACK: $40 ($50 w/o) BLUE/BROWN: $60 (S70 w/o) Bl SERIES 1 & 2. 
@@ We pay shipping. HJ Over 20% more toner than new. 

Quality Control sheet and felt cleaner included. 

..first nationwide cartridge refiller... PCWEEK 12/16/86 p.16. 


MICHLIN COMPUTER CORP. 
LASER CARTRIDGE DIVISION 

3820 Plaza Drive Suite 1 

Ann Arbor, Ml 48108-7354 
800-63-TONER(86637) 313-663-9800 
FAX: 3136639862 

VISA ‘MC / P.O. welcome . 


Ad is photo of reconditioned cartridge printout. 
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Alternative wiring plans for LANs are costly but offer several advantages. 
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After Hours 


Products for the Leisure Side of Personal Computing 


New Music Composition Software 


Taps the Creative Potential of 
PCs, Synthesizers, and Users 


Since the development of 
MIDI, the Musical Instrument 
Digital Interface specification, 
most PC music programs have 
been based on the tape recorder 
model. You push a button to re- 
cord music played on a synthe- 
sizer keyboard and then push 
another button to hear it played 
back. 

Some users of these pro- 
grams, or sequencers, outgrow 
the tape recorder metaphor. 
These musical explorers—and 
anyone else interested in musi- 
cal experimentation—should 
try new programs that create 
music in ways uniquely suited 
to the PC. 

Sound Globs, from Twelve 
Tone Systems, and Track- 
Genie, from LTA Productions, 
let you approach music in terms 
of texture. Instead of working 
with traditional notions of melo- 


Recording 


fq) Renard [>| 


| 0.00 | | | Write All | 


Eraser | 


Store | 


Recall 


Pitch 


dy, harmony, and meter, you 
create sound by setting up pa- 
rameters and boundaries for 
musical characteristics like 
pitch, rhythm, and tone color. 
Then the program fills in the de- 
tails. 

While this approach keeps 
you from controlling every sin- 
gle note, It 
gives you pow- 
erful global 
control over 
textures and 
phrases. The 
resultcanbe 
music of such aes 
complexity  jRiiassims 
that a human se 
couldn’t play it 
by convention- 
al means. 

Both the 
Sound Globs 
and Track- 
Genie pro- 
grams let you 
explore tech- 
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niques used by some 20th-cen- 
tury ‘‘classical’’ composers. 
Both programs make it easy to 
experiment with nontraditional 
ways of shaping sound. The 
software can stimulate new mu- 
sical ideas for pop musicians or 
for music enthusiasts who have 
no formal musical training. 
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Sound Globs 

Sound Globs, which retails for 
$175, is a powerful graphics- 
based environment for sound 
experimentation. Its intuitive 
and engaging interface works 
with nearly any graphics card 
and looks particularly sharp on 
an EGA screen. It features Mac- 
intosh-like pull-down menus 
and windows and is fully 
mouse-driven (the mouse is re- 
quired). 

Designed as a truly interac- 
tive environment, Sound Globs 
allows you to change any musi- 
cal characteristic on the fly and 
hear the results immediately. 
Sound Globs requires know]- 
edge of only a few traditional 
musical terms. The graphic dis- 


@ MUSIC: 
Sound Globs and 
TrackGenie. 


THEME prints 
music on the 
LaserJet. 


play makes many functions vi- 
sually obvious. It’s instructive, 
fun, and safe to just start click- 
ing on things without knowing 
what you’re doing and to hear 
the results. 

A texture is created on the 
Edit Page screen by setting 
ranges for parameters like pitch, 
horizontal density (how often 
notes are played), duration, ver- 
tical density (from single notes 
to very thick chords), and loud- 
ness. 

Sound Globs plays the tex- 
ture by randomly selecting 
notes that fall within the con- 
straints you have set. By your — 
choice of constraints, it’s possi- 
ble to use the program to create 
a wide variety of textures. 

When you click on the Play 
button, you can hear the music 
change as you change parame- 
ters. You can store up to 24 tex- 
tures in one file and change 
among them during playback 
simply by clicking on the appro- 
priate box. : 

In addition to setting ranges, 
you can set up probability distri- 
bution curves, which are easily 
drawn with the mouse. If you 
want to have more high notes 
than low notes, you simply 
draw the curve higher on one 
side than the other. 

If you want more low notes, 
or notes centered on certain 
pitches, it’s usually simple to 
draw the appropriate shape. The 
curves can apply to many pa- 
rameters and can be made with 
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up to 50 line segments, allowing 
enough detail for most musical 
needs. 

While much of Sound Globs 
is based on probabilities that 
contro] randomness, you need 
know little about the math and 
Statistics involved in the pro- 
gram. The graphic display 
clearly shows the connection 
between what you see on the 
screen and what you hear from 
your synthesizer. 

Once you have created a 
number of textures you like, 
you can move to the Perfor- 
mance Page screen. Here, you 
create a performance by switch- 
ing among textures or playing 
several together at once. On- 
screen Sliders can be moved 
with your mouse to gradually 
change parameters, allowing 
for expressive control of the 
music. You can ‘set up a “‘re- 
cording session’’ in which all 
aspects of your performance are 
recorded, including slider 
movements. 

External MIDI eontrol lets 
you change the parameters with 
the modulation wheels and foot 
pedals of your synthesizer or by 
hitting keys with different pitch- 
es and velocities. MIDI control- 
lers can be mapped to control 
nearly any parameter. 

You can convert a perfor- 
mance into a standard MIDI 
file. Many MIDI programs 
share this file format. Once your 
performance is in this format, 
you can load it into other music 
software programs. Then you 
can combine it with other music 
or edit it further. 

While Sound Globs thor- 
oughly covers most aspects of 
musical control, it would be 
nice to have some further refine- 
ments on control of pitch. It is 
easy to create very dissonant or 
very consonant textures, but it 
takes a little extra work to con- 
trol areas in between. 

Other than that, Sound 
Globs is both easy enough for 
untrained musicians to enjoy 
and meaty enough for serious 
musicians to explore. 


TrackGenie 
TrackGenie shares certain mu- 
sical manipulation techniques 
with Sound Globs, but its focus 
is very different. At $100, 
TrackGenie is designed as a 
cost-effective way to expand the 
capabilities of a ‘‘traditional’’ 
music-sequencing program. 
TrackGenie and FWAP!, a 
program for use with drum ma- 
chines, are companions to 
LTA’s FORTE II, a music se- 
quencer (see After Hours in the 
November 29, 1988, issue). 
Files can be shared among the 
three programs, and each pro- 
gram complements the others’ 
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FWAP! takes a visual approach to creating 
percussion parts, as this detail shows. 
FWAP! can work together with TrackGenie. 


Track Options 


Rhijthn 


Absolute 4 


Be = Br 


Extract loop:: 
Kiract Pitch Class. : 


functions. Together, they form 
a versatile music-making envi- 
ronment. TrackGenie writes 
files in the standard MIDI file 
specification for sequencers and 
includes a utility program to en- 
able the reading of such files. 

With TrackGenie you make 
**tracks’’ of music, but much 
differently than you would with 
a tape recorder or traditional se- 
quencer. You can specify many 
parameters of pitch, rhythm, 
duration, and dynamics. 

In addition to generating 
new musical material, Track- 
Genie manipulates tracks that 
you have created with a se- 
quencer. Your favorite licks can 
be altered to produce results that 
differ wildly from what you 
started with but maintain some- 
thing of the essential character. 
You can invert the pitches or 
rhythms of a track, and you can 
randomly change any parameter 


See = Cancel 


Within Pes re SS 


4 : 
| 


tC) fo: generate track. Ht = Help | 


_ (G enie’ s main screen makes extensive use of Bulle 
down menus in manipulating sounds. | 


within a specified range. 

You can assign new pitches 
to the rhythms in your track ac- 
cording to a curve that you cre- 
ate, a pitch loop, or various 
weighted probabilities. The 
track’s rhythms or dynamics 
can be treated similarly. 

There are unique transfor- 
mations like Crossfire, which 
allows you to map the pitches of 
one track to the rhythms of an- 
other, and Mix ’n’ Match, 
which repeats a loop of pitches, 
transposing and reversing the 
loop according to probabilities 
that you set up. Tracks can be 
stretched in time, merged, cop- 
ied, appended, and shifted rela- 
tive to one another. 

Jam mode, one of Track- 
Genie’s most powerful features, 
acts as a kind of MIDI mixing 
board. In Jam mode, you can 
play back many tracks at once 
while changing dynamics, 


Opz a2 | a 


pitch, MIDI 
channel, tem- 
po, and track 
muting. The 
results of a Jam 
session can be 
saved to anoth- 
er track for fur- 
ther modifica- 
tions. 

Track- 
Genie is char- 
acter-based, 
with no graph- 
ic bells and 
whistles, but 
its simple, log- 
ical interface is 
clear and ef- 
fective. Menus pull down from 
a top heading as on the Mac, but 
with single keystrokes instead 
of a mouse. Further submenus 
and dialog boxes work the same 
way, using either letter or cursor 
keys. The command structure 
will be particularly familiar to 
users of FORTE. ; 

FWAP!, which costs $80, 
simplifies the process of creat- 
ing good drum parts. Like most 
commercial drum machines, 
FWAP! separates music into 
many short patterns. You make 
a pattern with FWAP! by repeat- 
ing a few bars many times, en- 
tering bass drum, snare, cym- 
bals, and other instruments, 
until a complete texture has 
been created. 

Unlike a drum machine, 
FWAP! displays the rhythms 
you play on the PC screen, 
which facilitates editing. 
FWAP! automatically keeps 
track of the part played by each 
instrument in your drum ma- 
chine and allows you to name 
each part. You can save your 
setup so that FWAP! is custom- 
ized to your drum machine. 

Drum patterns can be repeat- 
ed and organized into a se- 
quence that can be stored and 
sent to FORTE. Then you can 
combine your drum sequence 
with the rest of your music, or 
send it to TrackGenie for further 
manipulation. 

When using TrackGenie and 
FWAP!, I found myself wishing 
for certain extra features. When 
you listen to tracks, TrackGenie 
lets you pause and resume play- 
ing but won’t begin playback in 
the middle of a track. 
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Also, TrackGenie limits you 
to asingle set of default parame- 
ters for generating tracks. It 
would be helpful to be able to 
save more than one set of de- 
faults. You can get around this 
problem by renaming files and 
fooling the program, but it 
would be nice to have an easier 
way to change setups. 

FWAP! always quantizes 
your drum parts, meaning that 
you can’t move a part slightly 
ahead or behind the beat to get 
‘‘human’’ sounding inaccura- 
cies. These changes can be 
made, however, by transferring 
the file to TrackGenie or to your 
sequencer. 

It’s hard to complain too 
much about any deficiencies, 
given the low price and useful- 
ness of these programs. If you 
already own the FORTE se- 
quencer program, TrackGenie 


and FWAP! will integrate 
smoothly with your musical en- 
vironment. TrackGenie and 
FWAP! are also helpful addi- 
tions for owners of any MIDI 
file-compatible sequencer. 
Sound Globs, TrackGenie, 
and FWAP! are wonderful tools 
for exploring nontraditional 
music-making techniques. 
They merge your musical cre- 
ativity with the unique power 
and flexibility of the PC. 
List Price: Sound Gliobs, 
Version 2.0a, $175. Requires: 
640K RAM, graphics adapter, 
mouse, Roland MPU-401 or 
compatible MIDI interface or 
Yamaha C-1 computer, MIDI 
compatible synthesizer, DOS 
2.0 or later. Hard disk strongly 
recommended. Twelve Tone 
Systems, P.O. Box 226, 
Watertown, MA 02272; (617) 
924-7937. 
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List Price: TrackGenie, Version 
1.5,$100. FWAP!, Version 2.0, 
$80. Requires: 256K RAM, 
Roland MPU-401 or compatible 
MIDI interface or Yamaha C-1 


computer, MIDI synthesizer, 
DOS 2.0 or later. Copy 
protected. LTA Productions, 
P.O. Box 6623, Hamden, CT 
06517; (203) 787-9857. 
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THEME Prints 
Music on Laser, 
Ink Jet Printers 


Personal computers have not al- 
ways been hospitable to desktop 
music publishing. It took the in- 
vention of the laser printer to 
produce computer-generated 
musical notation that looks like 
actual printed music. That is 
certainly important to musi- 
cians, who tend to prefer play- 
ing from a clearly printed score 
to squinting at manuscript that 
looks like it was spat out by a 
mangy dot-matrix printer. 
When printed on a Hewlett- 
Packard LaserJet Plus, output 
from THEME, The Music Edi- 
tor is striking for its razor-sharp 


details and its natural, musical 
feel. DeskJet-compatible output 
is only slightly less remarkable. 
Both Epson and IBM compati- 
ble dot matrix machines are also 
supported. 

Music input in THEME is 
amazingly logical, and even 
gets to be fun. After a few hours 
of practice, you can enter notes 
at high speed (often even faster 
than in long hand) and watch the 
score materialize before your 
eyes. 

The screen shows a set of 
musical staves and a neat *‘note- 
head’’ cursor. Your right hand 
operates the cursor from the J 
and K keys, which send the 
pitch down or up the diatonic 
scale. (A nice touch: Shift-J or 
-K jumps the cursor pitch by an 
octave.) Your left hand takes 
care of rhythms, arranged ele- 
gantly on the keyboard by plac- 


ing descending values from left 


to right (whole note, half note, 
quarter, and so on). Even rests, 
accidentals,. dots, slurs, ties, 
and multiple chord tones are a 
snap. 

From the input screen, you 


THE FRAS[ cic. nce ssecssscencs 
. CREATIVE MUSIC STUDIO 


Enjoy the fun of making music without any 


musical knowledge or skills. 


@ SOUND ee @ INTERFACE @ SOFTWARE 


If this statement sounds 
unbelievable read on because 
it’s true. Millions of new songs 


are just a keystroke away on your PC 


with Music Creator Apprentice. 


“Artificial creativity is on the 
With the Music Creator 
computer program...” 
USA Today. 


way 


Combine Bach with the Beatles or Motzart 
with a Russian folk song and you become the 
composer of completely new and original songs. ‘ay . 
In the CMS-2 System along with the Music Creator 
Apprentice software you also get the CMS-401 Midi ‘Ng 
Interface and the Casio CSM-1 sound module which 
plays 4 parts simultaneously; drums, bass, chords and a lead 
instrument with upto 16 notes at one time. The sound module has 
a total of 100 authentically sampled instrument sounds! 

| The system includes everything necessary to go from your PC 
to your stereo making you an instant composer. 
If you already own a midi keyboard or sound module, the 
CMS-401 interface and Music Creator Apprentice software 
is available for only $249.00 Trade in Music Creator 
Apprentice for full credit on the Music Creator Professional 


software package. 


1 800 322 MIDI comPuTER MUSIC SUPPLY | 


382-pc N. Lemon, Walnut, CA 91789. Callin CA (714) 594-5051. 


VISA ¢ MC e AMERICAN EXPRESS 


Music Creator Copyrighted by Just For You Inc. JFY Inc. / Patent Pending. 
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BINDERS 


onindividual =~“ 
snap-on rods. $9.95 7 
each; 3 for $2795; 6 for 


Store 
your 
copies 

for individual 
reference. $795 each; 


3 for $21.95; 6 for $39.95. 


City 


State 


PROTECT YOUR COPIES 
OF PC MAGAZINE 


Make your collection of PC Magazine a handsome addition to 
your office or home—and protect and organize your copies for 


PC Magazine Binders and Cases are made of durable, luxury-look 
leatherette over quality binder board. Custom designed tor PC 
Magazine, every order receives FREE transter foil to mark dates 


FOR FAST SERVICE = TOLL-FREE 1-800-972-5858 
PC MAGAZINE | 


ee Jesse Jones Industries j 
499 East Erie Avenue : Philadelphia, PA 19134 
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can toggle easily into a pointing 
or window mode to check your 
work or a change mode to edit 
just about anything. The com- 
pany promises to get rid of an 
annoying beep that scolds you 
when you press the wrong tog- 
gle key. 

THEME is not graphically 
oriented. It ‘‘thinks’’ musically 
and demands the right number 
of beats per measure. Taking a 
complete measure as a unit, the 
program can copy or transpose 
(by any interval) from anywhere 
in the score. This mechanizes 
music copying, which requires 
frequent duplications. True 
block moves with the cut-and- 
paste functions such as those 
found in word processors would 
make THEME even more pow- 
erful. 

THEME also allows MIDI 
playback, a very useful feature 
for “‘proofreading.’’ A Voyetra 
- OP-4001 intelligent MIDI inter- 
face worked beautifully. The 
program will reportedly soon 


EZCosmos" 


¢The planets, sun, moon, 
Stars, constellations and 
NGC items are plotted as 
they appear overhead in 
the night sky. 


eEasily locate any item for 
its rise and set time, alti- 
tude and azimuth, right as- 
cension and declination in- 
formation. 


*Accurately simulates so- 
lar eclipses where and 
when they occur. 


“This Is the finest as- 
tronomy software for 
the home computer.” 
—Dr. Richard Olenick 
Astronomy Department 
University of Dallas 


System Requirements 
°lIBM-compatible 
°384K RAM 

eCGA, EGA, VGA and 
Hercules monitor 


permit step-time MIDI input, a 
capability that will make it 
much faster to enter chords for 
keyboard music. 

Special features include 
multiple score formats within a 


- piece; superb control of layout 


at print time; and a simple meth- 
od for entering verbal text, ex- 
pression marks, and dynamics. 
THEME also specializes in such 
arcane areas as the notation of 
Gregorian chant and Renais- 


Has your PC become an expensive dust 
collector because software is too hard to 
learn and costs too much? No longer! 


Sance mensurations. 

But don’t let that scare you 
away. All in all, THEME is a 
first-rate program that will ap- 
peal to all kinds of serious musi- 
cians. 

Anextra megabyte of printer 
memory is a big plus when 
you’re using THEME, especial- 
ly if you need to print complex 
scores in landscape mode. For 
the moment, a minor annoyance 
is that you need to exit THEME 


ee as 


at print time to run a special pro- 
gram if you’re printing in the 
highest resolution (300 by 300 
dots per inch). 

THEME is copy protected, 
and I am sorry to report that I 
was unable to install a protected 
version on an IBM PC with an 
Intel Inboard 386/PC card. The 
company had to send a version 
that wasn’t copy protected. 

THEME is first-rate soft- 
ware that will appeal to all seri- 
ous musicians. It exploits the la- 
ser printer’s high resolution in 
order to produce truly outstand- 
ing results. 

List Price: THEME, The Music 
Editor, 16-voice version, $395; 
40-voice version, $495; THEME- 
H, publication-quality printer 
driver for HP LaserJet 
compatibles, $200. Requires: 
640K RAM, Hercules or EGA 
graphics. HP LaserJet, HP 
DeskJet, or Epson dot matrix 
printer or compatible, DOS 3.0 or 
later. Copy protected. THEME 
Software Company, P.O. Box 
8204, Charlottesville, VA 22906; 
(804) 973-6919. 
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The first complete shop- 


+ computer that: 
|. you shop at. 


Items to choose from. 


discount coupons. 


“EZShopper is great! 
It saved me $45 last 
month.” 
—Elizabeth Cubberly 
New coupon user 
Austin, Texas 


System Requirements 


«lBM-compatible 
°256K RA 
ecolor or monochrome 


| ping system for your home 


| Sorts your shopping list 
aisle by aisle for any store 


_ «Creates convenient shop- 
| ping lists with hundreds of 


Organizes and files all your 


| Saves you time and money. 


**Special Introductory Offer, 
plus $3.50 shipping, Texas 


*Special pier dae Offer, 1 z 8 0 0 - 8 6 2 E A 
plus $2.50 shipping, Texas (1 -800- 869-3279) 


residents add $1.55 for sales tax. residents add $2.35 for sales tax. 
($29.95 after 7/31/89) Or send check or money order to: ($49.95 after 7/31/89) 


Future Trends Software » P.O. Box 3927 « Austin, Texas 78764-3927 « (512) 443-6564 


Home computing made easy and affordable. 


EZCosmos is a trademark of Future Trends Software. 
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ILLUSTRATION: RICHARD TENNANT 
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The Lighter Side of Personal Computing 
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IBM’s new 
PS/2 Model P70 386 may be 

the first Micro Channel portable with a 

handle, but IBM’s ad agency apparently hasn't seen 
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Cellular 
Modem? 


_ {For sale:] Brand 
new multi tech ex- 
ternal modems, one 
___-224E (this has air 
correction) and 
baud rates from 
= 30022400, $400. 
—- 2 One 212 modem 
300-1200 baud, 
$200. Best price in 
= (OWN... XXX- 
EXKKK 
—Minneapolis 
Star-Tribune, April 


Send entries to PC Magazine care of Abort, Retry, Fail? Please mark 
the funny part on a photocopy or use a Post-it. Winners receive $50 and a PC 
Magazine T-shirt. Contributors this issue: Stephen Manes (PS/2 handle), James 

Eaton (Tango), Audrey Beck (air correction), Jerome Loew (MCA architecture). 
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Technically speaking, the Dell 
System 325 is the most advanced 
386™ computer we ve ever built. 
And, according to PC 
Magazine, it’s one of the most 
advanced 386 computers they've 
ever tested. 
In benchmark after bench- 


can include an optional Intel“ 
80387 or WEITEK 3167 math 
coprocessor. 

And since nothing about this 
system is lightweight, the mass 
storage is a LOO MBIDE disk 
drive. Or we can configure it 
with a 40, 150 or 322 MB unit. 


we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its Owner. 

The System 325 takes that 
idea to its logical extreme. 


For example, it runs either 
MS-DOS%OS/2, or our own 


mark, the System 325 ran circles Dell UNIX® System V. As you might expect, the 
around a field of 386-based 25 Which is compatible with output is just as intense. You can 
MHz systems. A field that AT&T's System V Interface choose between VGA mono 


Definition. And the whole 
world of XENIX® applications. 
If speed is of the essence, we 


included the Compaq’ 386/25. 
A show of prowess that earned 
the System 325 PC Magazine's 


with paperwhite screen, or 
VGA Color Plus, for high 
resolution colors displayed on 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
_IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor’s Choice award. 

It was a goal we set for our- 
selves from the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 


a larger screen. 
Even though the System 
325 gives you all this perform- 

ance, it still leaves you six 
open slots for whatever else 
you might want to add. 
And once you’ve told 


ne us what you want, we'll 
THAT’S REALLY make sure what you want 
PERSONAL. works —by burning-in the 

Of the more than 150,000 entire system unit. 


personal computers 


90% of all problems right over 
the phone. 

The other 10% receive next- 
day, deskside service. Thanks 
to our new alliance with Xerox 
Corporation. 

And you get all this help for 
a full year— whenever you need 
it—at no extra charge 


10 MINUTES 
IN A STORE 
VERSUS 30 DAYS 
ON YOUR DESK. 


As you've probably guessed, 
one of the things that drives 
us most is customer satisfaction. 

So we'd like to give you the 
ultimate guarantee: 

‘Try a System 325 in your office 
for a month. Run your toughest 
applications. Put it through its 
paces, at your pace. If you’re not 
completely satisfied, send it 
back anytime within 30 days 
and we'll refund your money. 

No questions asked. 


SO HOW COME YOU 
NEVER CALL? 


Since the first Dell computers 
shipped five years ago, it has 
been our goal to push the limits 
of performance higher and higher. 
Incorporating the latest tech- 
nologies every step of the way. 

It’s an evolution that has not 
gone unnoticed. Especially by the 
Fortune 500. Over half of whom 


‘THE DELL SYSTEM 310 
20 MHz 386. 


The best combination of performance 
and value available. 


STANDARD FEATURES: 


* Intel 80386 microprocessor running at 
20 MHz. 

* Choice of 1 MB, 2 MB or 4 MBof RAM* 
expandable to 16 MB using a dedicated 
high-speed 32-bit memory slot. 

¢ Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed static 
RAM cache. 

+ Page mode interleaved memory 
architecture. 

¢ VGA systems include a high performance 
16-bit video adapter. 

* Socket for 20 MHz Intel 80387 or 20 
MHz WEITEK 3167 math coprocessor. 

¢ 5.25" 1.2 MBor 3.5” 1.44 MB diskette 
drive. 

* Dual diskette and hard disk drive 
controller. 

* Enhanced 101-key keyboard. 

* | parallel and 2 serial ports 

* 200-watt power supply. 

* 8 industry standard expansion slots. 


OPTIONS: 


40 MB or 150 MB tape backup. 

¢ 20 MHz Intel 80387 math coprocessor. 

¢ 20 MHz WEITEK 3167 math coprocessor. 

*1MBor4 MBRAM upgrade kit. 

¢2 MBor 8 MB memory expansion 
board kit. 

¢ Graphics Performance Accelerator 
GPX-1024. 

* Graphics Performance Display 
GPD-16C, GPD-19C. 


***_ease for as low as $135/Month. 
© Extended Service Plan pricing 
starts at $251. 


With Monitor & 
Adapter 


System 
310 


VGA 
Color Plus 


1MB 2MB]1MB 2MB 
RAM RAM | RAM RAM 


$3,699 $3,8981$4, 199$4, 398 


$4, 19954, 3981$4,699 $4,898 


$4,699$4,8981$5, 199$5, 398 


$5,499$5,6981$5,999 $6, 198 


The obvious companion for a high 


or dot matrix printer. 


performance Dell system is a Dell laser 


THE NEW DELL SYSTEM 


316 16 MHz 386SX.™ 


Expandable, affordable access to 386 
architecture. 


STANDARD FEATURES: 


* Intel 80386SX microprocessor running at 
16 MHz. 

* Choice of | MB, 2 MB or 4 MBof RAM* 
expandable to 16 MB (8 MBon the 
system board). 

+ Page mode interleaved memory 
architecture. 

¢ VGA systems include a high performance 
16-bit video adapter. 

* LIM 4.0 support for memory over | MB. 

* Socket for 16 MHz Intel 80387SX math 
coprocessor. 

5.25" 1.2 MBor 3.5” 1.44 MB diskette drive. 

¢ Integrated high performance hard disk 
interface and diskette controller on system 
board. (ESDI based systems include a hard 
disk controller.) 

¢ Enhanced 101-key keyboard. 

* 1 parallel and 2 serial ports. 

+ 200-watt power supply. 

* 8 industry standard expansion slots. 


OPTIONS: 
* 40 MB or 150 MB tape backup. 


¢ 16 MHz Intel 80387SX math 
coprocessor. 


*1MBor4 MBRAM upgrade kit. 

* Graphics Performance Accelerator 
GPX-1024. 

* Graphics Performance Display GPD-16C, 
GPD-19C. 

*Lease for as low as $112/Month 

© Extended Service Plan pricing 

starts at $234. 


System With Monitor & 
316 Adapter 


Bo TIL VGA 
ice Mono Color Plus 
1MB 2MB]IMB 2MB 
RAM RAM|RAM RAM 
40 MB- 
29ms —-}$2,999 $3,198]$3,499 $3,698 
IDE 
100 MB- 
25ms {$3,599 $3,798]$4,099 $4,298 
IDE 
150 MB- 
I8ms $4,099 $4,298]$4,599 $4,798 
ESDI 
322 MB- 
18 ms $4,899 $5,098 ]$5,399 $5,598 gaze 


ESDI 


THE DELL SYSTEM 200 
12.5 MHz 286. 
This full-featured 286 computer runs at 


12.5 MHz, and is completely Microsoft 
MS-DOS and MS OS/2 compatible. 


STANDARD FEATURES: 


¢ 80286 microprocessor running at 12.5 


* 640 KB of RAM expandable to 16 MB 
(4.6 MB on system board). 

* Socket for Intel 80287 math coprocessor. 

° 5.25" 1.2 MB or 3.5" 1.44 MB diskette 
drive. 

¢ Dual diskette and hard disk drive 
controller. 

¢ Enhanced 101-key keyboard. 

* | parallel and 2 serial ports. 

¢ 200-watt power supply. 

* 6 industry standard expansion slots. 


OPTIONS: 


¢ 40 MBor 150 MB tape backup. 
* Intel 80287 math coprocessor. 


¢512 KBRAM upgrade kit. 
*2 MBRAM upgrade kit. 
**Lease for as low as $64/Month. 
© Extended Service Plan pricing 
starts at $166. 
System With Monitor & 
200 Adapter 
Hard Disk TIL VGA 
Drives Mono Color 


20 MB $1,699 $2,099 
40 MB-29 ms IDE] $1,999 $2,399 
100 MB-25 ms IDE} $2,599 $2,999 


150 MB-18 ms ¢ 
ESDI $3,099 $3,499 


322 MB-18 ms = 

ESDI $3,899 $4,299 
*Performance enhancements 
(Systems 325, 310 and 316): 
Within the first megabyte of 
memory, 384 KB of memory is 
reserved for use by the system to 
enhance performance. 


4 MB configurations available 
on all systems. Call for pricing. 


now own or lease Dell systems. 
And just as we welcome their 
scrutiny, we welcome yours. 
Just call us, toll-free. And don't 
be afraid to ask us the tough 
questions. 
That’s the part we like best. 


DELL 


COMPUTER 
CORPORATION 


TOORDER, CALE 


800-426-5150 


FOR DELL IN CANADA, CALL 800-387-5752 


LASER PRINTERS. 


Laser System 150, 15 pages per minute: $5,995. 

Laser System 80, 8 pages per minute: $3,295. 

Laser System 60, 6 pages per minute: $2,195. 

All Dell laser printers come with 1.5 MBRAM, 
full-page 300 DPI graphics, and have 31 standard fonts 
(7 resident and 24 down-loadable from diskette). 
Dell laser printers also provide Hewlett-Packard 
LaserJet Plus} Epson/FX? IBM Proprinter” and 
Diablo 630“ emulations. 


DOT MATRIX PRINTERS. 


Printer System 800: $699.95. 

Our highest resolution text and graphics, 24-pin 
dot matrix printer. Draft quality at 200 cps. Letter 
quality at 66 cps. Parallel and serial interfaces. Wide 
carriage. 

Printer System 300: $199.95. 

9-pin dot matrix. Plus, draft quality at 144 cps. Near- 
letter quality at 36 cps. Four standard fonts. Parallel 
interface. Narrow carriage. 


NEW MONITOR 


Dell Super VGA Color Monitor. Supports all 
VGA modes plus new 800 x 600 standard. Call for 
details. 


OPERATING SYSTEM 
SOFTWARE. 


Dell Enhanced Microsoft® MS-DOS® 3.3: $99.95. 
Dell Enhanced Microsoft MS-DOS 4.01: $119.95 
(Both MS-DOS versions with disk cache and other 
utilities) Dell Enhanced MS® OS/2 Standard Edition 
1.0: $324.95. - 

Dell UNIX® System V/386, Release 3.2: Now 
available. Call for details. 


APPLICATION 
SOFTWARE. 


We offer a complete line of software. Everything 
from complex CAD/CAM applications to fun flight 
simulator programs. All at competitive prices. 


All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. **Payments based on a 36-month open-end lease. *Leasing arranged by Leasing Group, Inc. In Canada, configurations and prices will vary. Microsoft, MS, MS-DOS and 
XENIX are registered trademarks owned by Microsoft Corp. 386 is a trademark of Intel Corporation. UNIX is a registered trademark of AT&T. Dell UNIX System V is based on INTERACTIVE Systems Corporation's 386/ix.™ “ Signifies trademarks of entities other than Dell Computer Corporation. A Service 
in remote locations will incur additional travel charges. © Provided by Xerox Corporation. © 1989 DELL COMPUTER CORPORATION. 
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the difference between IDE 
and ESDI?” Or, “How much 


In all probability, the average 
computer retailer won't have 


from other computers is not just 
how they’re sold but how they’re 


any understanding of what SIMM RAM should I add?” supported. 

makes the System 325 go. In other words, the kind of Overkill was one description 
He will, however, be quite questions you should be able to used in a PC Week article. 

aware of the fact that he could ask a retailer, but usually can't. Perhaps. 


add a 35% markup if he could 


sell it in his store. 


But then, we think you'll 
agree, when something goes 


So as you might suspect, 
dealing direct not only saves you 


Which he can't. the 35% markup, but 100% of wrong, you want as much help 

Because we sell direct. the aggravation. as possible, right? 

Meaning you now have the WE COME WHEN Which is why every Dell 
unique opportunity to talk WE’RE CALLED. system comes with self-diagnostic 


software and a toll-free technical 
support line. We're able to solve 


One of the things that very 
clearly sets a Dell system apart 


directly with a computer expert. 


And ask things like, “What’s 


BEST OF ALL, 
YOU WON'T HAVE TO EXPLAIN 
TO A COMPUTER RETAILER 
WHAT ALL THAT MEANS. 


The Dell System 325 OPTIONS: 
25 MEz 336. ¢ 40 MBor 150 MB tape backup. 
¢ 25 MHz Intel 80387 math coprocessor. 
STANDARD FEATURES: +25 MHz WEITEK 3167 math 
¢ Intel 80386 microprocessor running at coprocessor. 


25 MHz. 


¢ 1 MBor4MBRAM upgrade kit. 
¢ Choice of 1 MB, 2 MBor 4 MB of 


¢2 MBor8 MB memory expansion 


RAM* expandable to 16 MB using a board kit. 
dedicated high-speed 32-bit memory ¢ Graphics Performance Accelerator 
slot. GPX-1024. 


¢ Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed 
static RAM cache. 

* Page mode interleaved memory 
architecture. 

¢ VGA systems include a high 
performance 16-bit video adapter. 

¢ Socket for 25 MHz Intel 80387 or 25 
MHz WEITEK 3167 math coprocessor. 


¢ Graphics Performance Display 
GPD-16C, GPD-19C. 

**] ease for as low as $199/Month. 

© Extended Service Plan pricing starts at $370. 
System 325 With Monitor & Adapter 


Hard VGA VGA 
Disk Drives Mono Color Plus 


IMB 2MB IMB 2MB 
RAM RAM | RAM RAM 


40 MB-29 ms : = = 
: $5,499 $ 5,698] $5,799 $ 5,998 

© 5.25” 1.2 MBor 3.5” 1.44 MB diskette cae oe 

drive. IDE | $5,999 $ 6,198] $6,299 $ 6,498 
¢ Dual diskette and hard disk drive es E 501 MB-I8 ms | ¢¢ 499 $ 6,698 | $6,799 $ 6,998 

controller. : - | Sy 
¢ Enhanced 101-key a ESDI $7,299 $7,498 | $7,599 $7,798 

keyboard. : DISCLAIMER: All systems are photo- 
e] parallel and 2 serial graphed with optional extras, which 

ports some computer retailers won't even 


recognize. 


¢ 200-watt power 
supply. 

¢ 8 industry standard 

expansion slots. 


AD CODE NO.: 11B39 


Se 


2 nA “The new top-of-the-line 
Fi DellSystem325isa 


SNIP WC He | 
out in front of the fleet” 


oe Bee: : February 14,1989 : 


_. For the full story, see inside back cover. ~ 


SSE SS ESS 


Pauper - 


